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INTRODUCTION

Importance of Arkansas As a Mineral State

fourth place in oil production; she produces twice as much bauxite

as all the Western Hemisphere; she was first to disc
earth; she has the largest and best deposits of whetstone; stié has a superior
grade of smokeless coal; she has the purest deposit chalk in North Amer-
ica; she has the only knoyf{dep sit of soapstone west of the Mississippi
river; she has in Magnet/Cove the¢ most wonderful aggregation of rare and
curious minerals known \9 the-geologist, and at Hot Springs, the hottest
thermal waters in the world.

! RKANSAS has elbowed Pennsylvania, the parent of petroleum, out of

Fuller’s

These facts, backed up by government authorities, are grouped here to
get the attention of those who are unfamiliar with the state’s mineral re-
sources and to prepare their minds for a lot of other big things that can be
said about Arkansas’ underground wealth, developed and undeveloped. The
world is beginning to take notice of Arkansas, the mysterious stranger in
the mineral world. : A

More than thirty useful minerals can be mined or quarried in abundance
in Arkansas, and there are a hundred other minerals for which the future
may find some economic use. At the great world fairs where all the states
bring for display specimens of their mineral products, Arkansas demands
more exhibit space than any other state in the Union and surprises the
stranger not only with the great variety of its minerals, but with their su-
perior quality.

The value of the mineral products now aggregates close to $100,000,000
annually, one-half as much as the value of all of our factory products and
one-fourth as much as is derived from all our agricultural activities.

Arkansas stands high as an agricultural state. In many lines of manu-
factures it holds a leading position. It is now coming to be regarded as one
of the important mineral states. It is unique among the states in that it has
three substantial sources of income—three bank accounts, as it were.

Oil Leads All the List.

0il now ranks first in commercial importance on the long list of Arkansas
minerals. The discovery well was brought in at El Dorado on January 10
of last year and within ten months the production had reached 72,000
barrels daily with new wells being completed every week. The value of
Arkansas crude oil, produced in 1921, was $23,344,960. There are 598 pro-
ducing wells and more than 100 other wells being drilled.

Graviiy tests of the El Dorado crude oil is 34.30, Baume, and the gas-
oline content is 30.7 per cent. In production Arkansas now ranks fourth
among the states and in the quality of its oil and gas the El Dorado field is
among the most valuable in America, it is claimed.

More than $6,000,000 has been invested in drilling operations and many
millions more in oil and gas leases in the Eldorado field. All of the large
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companies are represented and development is progressing with wonderful 1
rapidity, every new well adding thousands of dollars to the productive
capacity of the state.

Two Natural Gas Fields.

There are two natural gas fields in Arkansas, the Fort Smith field, which
has been producing gas for twenty years, and the El Dorado field, developed
about one year ago. The Fort Smith field includes portions of Sebastian,
Crawford and Scott counties, and extends into Oklahoma. The present cap-
acity of this field is approximately 250,000,000 cubic feet of gas daily, twen-
ty per cent of which may be used under the state maximum production law.
It is estimated that Fort Smith and its neighboring industries use 10,000-
000 cubic feet a day, leaving a surplus of 40,000,000 cubic feet daily. This
gas is found at depths of from 750 to 3,175 feet. The product is dry, clean and
odorless and under government tests shows a heating record of 1.057 British
thermal units. d

In the El1 Dorado fileld there are at this writing 32 gas wells, each pro-
ducing from one million to 25,000,000 cubic feet of gas per day. The first
gas well was brought in by the Constantin Company in 1920, and was shortly
followed by the bringing in of the nearby Busey oil well. The wells are all
within a short distance of El Dorado, to which city the gas is piped for do-
mestic and industrial use. The difference between the Fort Smith and the
El Dorado gas is that the Fort Smith gas is dry and does not produce gaso-
line, while the El Dorado gas is wet and has a considerable gasoline
content.

Before the discovery of oil and gas, the leading mineral of the state
was coal and it still is a source of considerable wealth, the production be-
ing 2,000,000 tons a year. The coal-bearing area of the state is 1,584
square miles in extent, reaching from Russellville on the east, through Pope
Johnson, Logan, Yell, Franklin, Crawford, Sebastian,and Scott counties
to and beyond the Oklahoma border. 3

About Clarksville and Russellville in the eastern part of the field, the
product is a high grade semi-anthracite, and in the western part of the field
there is produced a high grade semi-bituminous coal of almost smokeless

uality. It is estimated by mining engineers that there is in sight some

7< 850,000,000 tons of this coal, which at the present rate of mining will last
or 350 years. The heating value of the coal, which lies between 13,700 and
14,700 British thermal units, and its specific gravity (average 1.35), place
it among the best coals in the United States.

First in Bauxite Mining.

Practically all of the bauxite used for the manufacture of aluminum
ware, chemicals and abrasives in the United States and probably 70 per
cent of the world’s supply of this important material, is produced from Ar-
kansas mines. The bauxite area lies partly in Pulaski and partly in Saline
county, between Little Rock and Benton. The large reduction plant of the
American Bauxite Company is at Bauxite, Arkansas. The average production
is around 500,000 tons per annum. The ore is mined from open pits, dried
and shipped to Pittsburgh, Pennsylvania; Elizabeth, New Jersey; Niagara
Falls, New York; Detroit, Michigan; St. Louis, Missouri; and other cities,
where it is consumed in the large aluminum and chemical industries. Bauxite
in value ranks third among the major minerals of the state.
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Other Minerals Worth While.

Zine, lead, manganese, iron and copper are metalic minerals found in
Arkansas and at times mined with considerable profit. There has been a
large production of zinc and lead in the northwestern counties of the state
and during the world war the mining of manganese proved to be profitable.
The deposits of iron and copper, while promising, have not been developed
to any considerable extent as yet.

The mining of diamonds has been restricted to a small area in the vicin-
ity of Murfreesboro, Pike county, and the principal operations are carried on
by the Arkansas Diamond Corporation, which company has erected a $300,-
000 reduction plant in the field. Hundreds of pure gems have been recov-
ered from igneous formation which bears all the marks of an extinct
volcano. One of these stones weighed 18 carats in the rough and in quality
compared with the finest of South African diamonds. Pike county has the
only diamond mine in America.

Fuller’'s Earth and Antimony.

There is a deposit of Fuller’s earth between Benton and Hot Springs
which has been worked at several different times and which promises to
add another important mineral to the long list accredited to Arkansas. This
material is used for the clarifying of oil and for medicinal purposes.

Antimony is an anti-friction metal used as an alioy in the manufacture
of babbit and type metal. It is found in Sevier and Howard counties. As-
phalt of a good quality exists in Pike and Howard counties. The most ex-
tensive and the highest grade of chalk known to exist in the United States
is at White Cliffs, Little River county, where a project has been undertaken
to establish a big cement plant.

Clay for the manufacture of brick is present in seventy of the seventy-
five counties of the state. In Hot Spring and Sebastian counties there are
deposits of high grade fire clay. Pottery clay is found in Saline, Pike and
" other counties, this including kaolin from which the famous Niloak artware
is made. There is probably no state so rich in clays, both as to quantity
and variety.

Glass sand of excellent quality is present in large quantities at Guion,
Izard county, and near Bryant, in Saline county. Graphite of good quality
is found in four counties of the state. Gypsum, one of the materials
useful in the manufacture of cement, is present in three counties of South-
west Arkansas. Iron pyrites, running 50 per cent sulphur, is found near Hot
Springs. This is one of the materials from which sulphuric acid is made.

Lots of Building Stone.

Building stone is plentiful in Arkansas and constitutes one of the most
important items on the list of minerals. Near Little Rock there is a vast
mountain of the most beautiful gray and pink granite and from the quarries
near Batesville there is produced the splendid marble such as was used in
the construction of the outer walls of the new state capitol. Marbles, lime-
stones and sandstones are found also in other parts of the state.

Novaculite, an oily rock from which whetstones are made, is found in
Southwest Arkansas, giving this state first place in the production of this
class of abrasives. Ochre and other mineral paints are found in different
parts of the state. The only soapstone or talc deposit known to exist west
of the Mississippi river is in Saline county. There is a valuable deposit of
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tripoli or infusorial earth at Butterfield, and the same material is reported
as being present in five other counties of the state.

Lignite or cannel coal, which has been tested for oil and gas production
with very favorable results, is present in an area extending northwestward
from Camden. The vein ranges from two to six feet in thickness. It is said
to yield as high as 38 gallons of oil per ton and 11,386 cubic feet of 22.3 candle
'power gas. The distillates are used in the manufacture of paint and various

proprietary medicines, being produced by a plant at Chidester.

Phosphate Rock and Slate. '/

In the northern part of the state, extending from Batesville probably to
the western line of the state, is a deposit of phosphate rock which next to
the deposits of Florida and Tennessee are probably the most valuable in
the United States. There are deposits elsewhere in the state, but none so
promising ag those of North Arkansas. From phosphate rock is made phos-
phoric acid, one of the most valuable materials for the fertilization of soil.
A new process of treating the rock has been devised which promises to
revolutionize the industry of acid phosphate manufacture and open new
markets to Arkansas’ abundant stores of phosphate.

Slate of excellent quality and in a variety of colors is found in a belt
extending westward from near Little Rock to the border of the state, being
formerly quarried at Slatington. In the manufacture of composition roofing
there is a demand for crushed slate of certain shades which should create
a new and larger market for Arkansas slates, which have not heretofore
been able to compete in the slate trade with the superior Eastern states.
Several roofing manufacturers are investigating the possibilities of devlop-
ing the slate deposits in Polk and Montgomery counties.

Need of a Permanent Geological Survey

This recitation of the mineral resources of the State but emphasizes
the need of a permanent and active Geological Survey in Arkansas, such
as will give substantial aid to the forces which are seeking to develop the
underground wealth of the State and at the same time safeguard and hus-
band the public’s interests in these valuable assets. I am hopeful that the
next Legislature will find it agreeable to make liberal provisions for the
re-establishment of the Survey, which for the lack of funds has been unable
to conduct any field work for several years.

Dr. John C. Branner, in a letter to me suggests ten big things that
ought to be done on the geology of the State. These are:

1. Bring up to date the work on the coal lands and pub-
lish the report.

2. Report on the petroleum and natural gas resources.

3. Report on the fertilizers.

4. Report on the soils of the state, their origin, distribution
and treatment.

5. Report on the clays, kaolins and fuller’s earths.

6. Revise and publish the report on the Lower Coal Measures.

7. Report on the structural materials including Portland
cement.

8. Report on the state water supply including underground
waters. .

. A comprehensive work on the general geology and geo-

logic history of the state.

10, The preparation and publication of a large scale topo-
graphic and geologic map of the state.

Commissioner of Mines, Manufactures and Agriculture.
Little Rock, Ark.
January 3, 1922.
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Branner's Relief
Map of Arkansas.

GEOLOGY AND GENERAL TYPOGRAPHIC
FEATURES OF ARKANSAS.

BY HUGH D. MISER, With Permission of the U. S.
Geological Survey.

TOPOGRAPHY.

The topographic features of Arkansas reveal considerable diversity and
may be grouped into several natural divisions which are briefly described
below. )

The line passing from a point near the northeast corner of the State in a
general southwesterly direction through Little Rock to Arkadelphia, Clark
County, and thence nearly due west through De Queen, Sevier County, di-
vides the State into nearly equal parts or halves. The southeast half of the
State is a comparatively low plain which is a part of a broad belt of country
known as the Gulf Coastal Plain. This plain in Arkansas ranges in elevation
from 100 to 700 feet above sea level, and is divisible into a series of rolling
uplands lying 200 to 700 feet above sea level and a series of nearly level to
gently rolling valleys and lowlands lying 100 to 300 feet above sea level.
Both the uplands and lowlands have a gentle southward slope. Crowleys
Ridge is the most prominent physiographic feature in the northeastern part
of the State. It is one-half to 12 miles wide and extends from Helena, Phil-
lips County, northward into Missouri, though it is cut in two by gaps at
some places. The crest of the ridge is 400 feet above sea level near Helena,
but it gradually rises northward and is 500 feet above sea level in Clay
County. .
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Most of the northwest half of the State is comparatively elevated, and is
divided by the Arkansas River Valley into the Ozark region (including the
Boston Mountains) on the north and the Ouachita Mountain region on the
south. .

The part of the Ozark region lying north of the Boston Mountains is
known as the Ozark Plateau and occupies a belt, about 40 miles wide, along
the northern border of the State. This belt is made up of two plateaus.
The lowest one of these—the Salem Plateau—is in Ordoviclan rocks and
presents an exceedingly rough topography. It forms a triangle whose apex
is near Newport, Jackson County, and whose base lies on the Missouri-Ar-
kansas line from Boone County to the east end of Randolph County, but the
basin-like area in which Berryville, Carroll County, is situated is also a part
of this plateau.

The next higher plateau, known as the Springfield Plateau, is formed
by resistant cherty rocks of Mississippian age, and lies between the above-
indicated triangle and the north-facing escarpment of the Boston Mountains.
It is separated from the lower plateau by a sinuous escarpment which at-
tains a height of 400 feet near Eureka Springs, Carroll County. Much of
this pleateau is a gently rolling country but large parts of it are cut by
numerous canyon-like valleys. Most of its surface stands between 1,000 and
1,500 feet above sea level.

The Boston Mountains overlook the Springfield Plateau from an fir-
regular north-facing escarpment 500 to 700 feet in height and many outlying
peaks of these mountains stand out on the Springfield Plateau. Most of the
southern slope of the mountains is less precipitous and passes off gradually
into the Arkansas Valley, though at many places it is marked by abrupt de-
scents and is broken by steep-sided canyon-like valleys. This mountainous
region has an average width north and south of about 35 miles, and extends
east and west a distance of approximately 200 miles, from the valley of
Neosho (Grand) River in Oklahoma eastward to the Coastal Plain near
Batesville, Ark. The mountain tops form a greatly dissected tableland,
which rises 2,200 feet above sea level and 1,700 feet or more above the flood
plain of Arkansas River, though a few remnants along the north side stand
2,300 to 2,400 feet above sea level. The mountainsg are rather rugged and
have steep slopes and sharp projecting spurs separated by narrow ravines,
500 to 1,400 feet deep. The slopes are broken at many places by vertical or
nearly vertical cliffs, which are due to the alternation of hard and soft beds
of rock. Some of the cliffs are more than 100 feet high.

The Arkansas Valley is 30 to 40 miles wide and extends from the vi-
cinity of Little Rock westward into Oklahoma. It is a nearly level plain,
most of which is between 300 and 600 feet above sea level; but rising above
it there are a great many ridges and several mountains with a nearly east-
west trend. Among the mountains are Sugarloaf, Poteau, Petit Jean, Maga-
zine, Whiteoak, and Big Rock mountains and Maumelle Pinnacle. Of these
Magazine Mountain, standing 2,823 feet above sea level and 2,300 feet above
the surrounding country, is the highest and is also the highest mountain in
Arkansas. The statement i{s made on page 551 of the Encyclopedia Brit-
annica (Eleventh edition 1910) that this mountain is the ‘“highest point
between the Alleghenies and the Rockles.” A still higher point ,as shown
on the Winding Stair topo; “aphic map of the United States Geological Sur-
vey, Is the west end of Rich Mountain near Page, Leflore County, Okla-
homa; it is between 2,850 and 2,900 feet above sea level.

The Ouachita Mountain region is 50 to 60 miles wide and extends from
the vicinity of Little Rock westward into Oklahoma. It is composed of
numerous, nearly east-west ridges, several intermontane basins, and a dis-
sected piedmont plateau, 15 miles wide, along its southern border. The
ridges are narrow and paraliel and have steep slopes and sharp straight
even crests. Just west of Little Rock they are low, scarcely exceeding 750
feet above sea level or more than 250 feet above the valleys, but they grad-
ually increase in height to the west and on the western border of the State
near Mena, Polk County, some of the highest ridges attain an elevation of
2,750 to 2,800 feet above sea level or about 1,750 feet above the valleys. The
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intermontane basins are wide valley areas whose upland surfaces range
from about 500 to 1250 feet above sea level, being lowest at the east end
of the region and highest near the west border of-the state, and they are
channeled by both deep and shallow valleys. Mena, in Polk County, Mount
Ida, in Montgomery County and the southern part of the city of Hot Springs
are located in such basins. The piedmont plateau is known as the Athens
plateau, receiving its name from Athens, Howard County. It occupies a belt
of country about 15 miles wide, lying between the Ouachita mountains on the
north and the Coastal Plain on the south, and extending from near Arkadel-
phia, Clark County, westward into Oklahoma. When the plateau is viewed
from the crests of the mountains to the north it appears to be a practically
level plain ending abruptly against the mountains, but when it is crossed
very little level country is found; the rest is greatly dissected by narrow
crooked valleys of southward-flowing trunk streams and by numerous east-
west valleys of small tributary streams. The upland surface of this plateau
ranges from 400 to 1,100 feet above sea level, being lowest at its east end and
along its south side, and highest on the north side in Pike, Howard, and
Polk counties.

Geology

GENERAL FEATURES.

The several natural divisions of the State differ considerably not only
in their surface features but in the character and age of their rocks.

The exposed rocks of the Ozark region consists chiefly of dolomites,
limestones, cherts, sandstones, and shales, ranging in age from Ordovician
to Pennsylvanian. The rock beds, though lying nearly flat, have a slight
southward dip which is disguised in parts of the region by minor folding and
by a considerable, though not large, number of faults. The youngest forma-
tions of the region occupy the simmits of the Boston Mountains and dip
southward from these mountains to the Arkansas Valley.

The rocks in the Ouachita Mountain region are all of sedimentary ori-
gin with the exception of two small areas of igneous rocks and their assoc-
iated dikes. One of these areas is at Magnet Cove, Hot Spring County, and
the other at Potash Sulphur Springs, Garland County. The igneous rocks
are nephelite syenites and related types and were intruded into the sedimen-
tary strata late in the Lower Cretaceous epoch or early in the Upper Cre-
taceous epoch. Some of the igneous dikes at and near Klondike, Saline
County, have been decomposed to a soft earth to a depth of about 200 feet
below the surface, and this earth is being mined and marketed as fuller’s:
earth. The sedimentary rocks consist chiefly of cherts,. shales, sandstones,
and novaculites; they are 24,000 feet or more thick; and they range in age:
from Cambrian to Pennsylvanian. At or near the close of the Pennsylvanian:
epoch they were subjected to intense lateral compression movements which
have produced numerous parallél, closely compressed, nearly east-west folds
and a considerable number of faults. As a result of these movements the
strata at most places dip at angles of 40° or more from the horizontal. The
structure of the region, taken as a whole, is that of a vast compound anti-
cline, which is known to geologists as an anticlinorium. The principal anti-
cline extends from near Little Rock to the vicinity of Mena. In general the
oldest strata are exposed near the middle of this anticline and the young-
est northward and southward therefrom, but, on account of the deformation
of the strata by folding and faulting much alternation of older and younger
beds is found everywhere in going in a northward or southward direction
across the region.

The Arkansas Valley lies between the southward monoclinal slove of
the Boston Mountains to the north and the uplift or anticlinorium of the
Ouachita region to the south and is thus a synclinal trough. The rocks of
the valley consist of 24,000 feet or more of sandstones and shales which con
tain workable beds of coal over much of its western part. They are of Penn-
sylvanian age, though some of the oldest rocks exposed on the south side of
the valley are probably of Mississippian age. The strata like those in the
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Ouachita Mountain region, were compressed at or near the close of the
Pennsylvanian epoch into east-west folds and have been faulted to some ex-
tent, but the folding has been less intense than that in the Ouachita region.
The anticlines are generally narrower and steeper than the synclines; there
is a tendency for the anticlines to be steeper on their north sides; and the
folding becomes more gentle toward the north. The structure bears a close
relation to the topography, the long, narrow ridges indicating moderately
to highly inclined rocks. Buttelike mountains, such as Poteau, Sugarloaf,
and Magazine mountains, indicate practically horizontal 1.cks in synclinal
basins.

The sedimentary strata underlying the surface of the Gulf Coastal Plain
are chiefly clays, marls, sands, and gravels, and are of Lower Cretaceous,
Upper Cretaceous, Tertiary, and Quaternary ages. They lie in a nearly hori-
zontal position, though they have a general dip of 100 feet or less to the
mile to the south and southeast. They were deposited upon a fairly smooth
floor of Paleozoic rocks. This floor has been reached in deep wells at Nash-
ville, Howard County, and at other places near the northwestern border of
the Coastal Plain, but over most of the southeast half of the State it has
been so deeply buried that it has not been reached in wells. The Cretaceous
and younger strata overlying it along the east border of the State are more
than 2,500 feet thick and those along the south border are more than 3,000
feet thick.

Intrusive igneous rocks occur in the Coastal Plain on and near Fourche
Mountain, which, is a few miles south of Little Rock, and in small areas near
Bryant and Bauxite in Saline County. They consist of pulaskite (“blue gran-
ite”) and nephelite syenite (“gray granite”) and several other related var-
jeties of rock. Associated with the igneous rocks and with the adjacent
Tertiary sediments are important deposits of bauxite, the chief ore of alum-
inum. Other igneous rocks, known as peridotite, occur in four small areas
near Murfreesboro, Pike County. The largest of these, so far as known,
contains about 75 acres. Much of the peridotite has been decomposed to
earth and soft rock to a depth of 200 feet or more, and in this earth and
soft rock diamonds have been found. The igneous rocks in the Coastal
Plain, like those in the Ouachita Mountain region, were intruded late in the
Lower Cretaceous epoch or early in the Upper Cretaceous epoch.

The sedimentary rocks of Arkansas have been carefully studied over
much of the State and have been grouped into numerous formations to
which names have been applied. By means of the fossils in them, and by
the determination of the relations of the strata one to the other, they are
assigned to the different geologic systems and series. Some rock formations
in the State contain no fossils, so that their age assignment is dependent en-
tirely upon their relations to overlying and underlying rocks whose ages
have been determined by means of fossils. There are many minor and major
unconformities that break the succession of the rocks; and on account of the
geologic events that produced the unconformities many rock formations thin
out-and are absent over large and small areas. The rocks in each of the
natural divisions of the State are briefly described below in the order of
their age, with the oldest first and the youngest last.

Ozark Region
ORDOVICIAN SYSTEM.

Jefferson City dolomite.—The Jefferson City dolomite is exposed in the
northeastern part of Marion County and in other counties farther east, and
so far as known is the oldest exposed formation in Northern Arkansas. It
consists of at least 300 or 400 feet of gray dolomite and chert, in which a
few fossils have been found.

~ Cotter dolomite.—The Cotter dolomite, 500 feet or more thick, is exposed
over large areas in many counties in the Northern part of the State, but has
been studied in greater detail west of Baxter County than it has east of that
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county. The thickest outcrops are in Northern Boone County and other
counties farther east. Berryville, Carroll t.ounty, and Cotter, Baxter County,
from which the formation takes its name, are situated on the dolomite. The
formation consists mainly of two kinds of dolomite—a fine-grained earthy,
white to buff or gray variety known as ‘“cotton rock,” and a more massive
medium-grained gray variety whose weathered surfaces are rough and dark.
Besides dolomite it contains chert that is sparingly fossiliferous and also
contains thin layers of sandstone and shale. -

Building stone is quarried from the formation ncar DBeaver, Carroll
County. It is compact gray magnesian limestone or dolomite, in beds from
2 to 4 feet thick. The best beds afford durable building stone of pleasing
color.

Cotter Dolomite, East of Beaver. Photo by J. C. Branner.

Powell limestone.—The Powell limestone, 0 to 200 feet thick, is widely
exposed in Benton, Carroll, Boone, Marion, Newton, and probably other
counties farther east, but is absent at some places in the counties here
named. It is a fine-grained gray or greenish-gray magnesian limestone,
usually free from fossils, but there are a few thin beds of green shale and at
some places there is =2 conglomerate at the base. The name of the forma-
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tion was taken from the abandoned station of Powell, a short distance south-
east of Pyatt, Marion County.

Everton limestone.—The Everton limestone, 0 to 205 feet thick, is widely
exposed in Benton, Carroll, Madison, Boone, Newton, Marion, and Searcy
counties, and probably others farther east. It is thickest in Boone, Newton,
and Marion counties and thin to the north, west, and east. It takes its name
from Everton, Boone County, where it is well exposed. The upper part of
the formation is 115 feet or less thick and is composed of massive compact
dove-colored limestone and some friable white sandstone, but in Marion
County much of the limestone contains enough magnesium for it to be classed
as a dolomite. The limestone that is free from magnesium is suitable for
making lime. The middle part of the formation is a white friable sandstone
in massive beds and is known as the Kings River sandstone member, re-
ceiving its name from Kings River in Carroll and Madison counties. The
sandstone at places is as much as 40 feet thick and is well suited for the
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Thin-Bedded St. Joe Limestone, Member of Boone Limestone. Photo by
G. T. Adams.

manufacture of plate and ordinary glass. The lower part of the formation
is a sandy compact dark-drab magnesian limestone, known as the Sneeds
limestone lentil, and varies in thickness from a feather edge to 50 feet. It
is not as widely distributed as the middle and upper parts of the Everton.
The known exposures are in Marion and Newton counties. The limestone
receives its name from Sneeds Creek, in Newton County, on which it is ex-
posed.

St. Peter sandstone.—The St. Peter sandstone—a formation which is
widely distributed in the upper Mississippi Valley—is exposed over large
areas in Carroll County and most of the other counties farther east. It and
the Kings River sandstone member of the Everton limestone are described
in the reports of the Arkansas Geological Survey as “saccharoidal sand-
stone.” It is massive and friable, is white or cream colored, and varies in
thickness from a feather edge to 200 feet, being thickest to the south and
east. It is being quarried for glass sand at Guion, Izard County. Outcrops
of this sandstone occur in many of the picturesque bluffs along Buffalo and

‘White Rivers.
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Joachim limestone—The Joachim limestone, 0 to 150 feet thick, is ex-
posed in Newton County and all of the counties between it and Lawrence
County. It thins to the north and west and is therefore thickest in its most
eastern and southern outcrops. It is a drab-colored fine-grained, sparingly
fossiliferous magnesian limestone, and at many places it is sandy and con-
tains thin beds of sandstone which usually occur near the base.

Jasper limestone.—The Jasper limestone, 0 to 50 feet thick, is present,
so far as known, only in Newton County. It takes its name from Jasper,
the county seat, near which most of the exposures occur. It is a compact

Sandstone in Powell Limestone. Photo by
K. F. Mather.

bluish-gray, slightly fossiliferous limestone suitable for making lime, and it
affords a beautiful and durable building stone, as is shown by buildings at
Jasper that were constructed with it. A bed of white sandstone, 8 to 20 feet
thick, is at the base and at some places there are thinner beds of similar
sandstone that are interbedded with the limestone.

Plattin limestone.—The Plattin limestone, 0 to 240 feet thick, is exposed
over large areas which comprise parts of Sharp, Independence, Izard, Stone,
and Searcy counties, and is thickest in the counties to the east. It is a mas-
sive, even-bedded dove-colored or grayish-blue limestone which is compara-
tively free from fossils and it breaks with a conchoidal fracture. It has been
quarried at places for building stone and for making lime, for which it is
well suited. Certain layers of the limestone are so fine grained as to suggest
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that they are lithographic stone of good quality and considerable prospecting
has been done for such stone but the search for commercial quantities of it
has not been successful. The most promising locality is on West Lafferty
Creek in Izard County.

In practically all of the geologic reports on Arkansas the Plattin lime-
stone has been described as the “Izard limestone,” but the “Izard,” as it
was defined, included not only the Plattin but also the Joachim limestone,
which has been described above. The Jasper limestone which overlies the
Joachim limestone in Newton County was also included in the “Izard lime-
stone,” but it is absent in Izard County, from which the “Izard limestone”
was named.

Kimmswick limestone.~——The Kimmswick limestone, 0 to 55 feet thick, is
exposed in Independence, Izard, and Stone counties and so far as known is
absent farther west. It is an even-bedded massive light-gray fine-grained
slightly fossiliferous limestone, but at places it is coarse grained and at
some places its uppermost beds are compact and grayish blue, thus resem-
bling the bulk of the Plattin limestone. Thin lenses and nodules of chert
are present at many places but are not sufficiently numerous to prohibit the
use of most of the limestone for making lime for which it is probably suit-
able. \

The Kimmswick limestone constituted the lower part of “Polk Bayou
limestone” of many of the geologic reports on Northern Arkansas, whereas
the Fernvale limestone, which overlies the Kimmswick, constituted the upper
part of the “Polk Bayou limestone.” In some of the earliest reports the
Kimmswick limestone was included in what was then called the St. Clair
limestone.

Fernvale limestone—The Fernvale limestone, 0 to 125 feet thick, is
exposed over large areas in Independence, Izard, and Stone counties; small
outcrops occur near St. Joe, Searcy County; and one small outerop is on
Little Buffalo River, a mile northéast of Jasper. The greatest thickness of
the limestone given above is in Penters Bluff near Penters Bluff station, in
Izard County, but the usual thickness at other places in the Batesville man-
ganese district, in which Penters Bluff occurs, is about 100 feet.” This lime-
stone is coarse grained, massive, cross bedded, and fossiliferous, is dark
gray and pinkish gray in color, and would make a valuable building stone.
Deposits of manganese ore occur in the Fernvale limestone and in its resid-
ual clays in the Batesville manganese district, which comprises parts of
Sharp, Izard, and Independence counties, and they have been worked much
of the time since 1849.

The Fernvale limestone was included in the so-called St. Clair limestone
of some of the earlier geologic reports on Northern Arkansas, also in the
so-called “St. Clair marble” of some of the reports, and in the upper part of
the “Polk Bayou limestone” of the more recent reports. It was first identified
by E. O. Ulrich as being the same as the Fernvale limestone of middle Ten-
nessee.

Cason shale—The Cason shale, 0 to 21 feet thick, is present in com-
paratively smal lareas. The largest of these are in Independence, Izard, and
Stone counties, but small outcrops occur near Duff, Searcy County, and Jas-
per, Newton County. It consists of greenish-gray calcareous shale and smal-
Jer amounts of sandstone and phosphate, and besides these it contains man-
ganese and iron minerals. Phosphate is widely distributed in the shale and
has been mined at a few places near the abandoned village of Phosphate in
Independence County. The mines have, however, not been worked for sev-
eral years. At several places In the Batesville district—notably the Cason
mine 3 miles north-northeast of Batesville—parts of the shale contain a
large enough quantity of manganese oxides for such parts of the shale to be
mixed and shipped as a low-grade manganese ore. The residual clays of the
shale also contain workable quantities of manganese ore. Fossils in the
Cason shale have been found at very few localities.
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SILURIAN SYSTEM.

Brassfield limestone.—The Brassfield limestone so far as known is pres-
ent at only a few places; these occur between Duff and Tomahawk, Searcy
County, where it is several feet thick, but fossils that have been derived
from it through weathering occur in residual clays at the Montgomery mine,
5 miles east-northeast of Cushman, Independence County. It is a granular,
light-gray fossiliferous limestone and contains a small amount of gluconite.
This limestone has heretofore been included in the St. Clair limestone, but
its lithology, fossils, and stratigraphic relations show that it is of the same
age as the Brassfield limestone of Kentucky and Tennessee,

St. Clair limestone.—The typical St. Clair limestone, 0 to 100 feet thick,
is exposed at many places in Independence, Izard and Stone counties. It is
a coarse-grained pinkish light-gray, highly fossiliferous limestone and much
of it would make a valuable building stone. The greatest thickness, 100
feet, is at the Cason mine.

Lafferty limestone.—The Lafferty limestone, 0 to 85 feet thick, is a
thin-bedded compact earthy, sparingly fossiliferous limestone, of which the
upper part is gray in color and the lower part red. The only known oc-
currence is an exposure 1% miles north of Penters Bluff station in Izard
County. The name of the limestone is taken from West Lafferty Creek which
is half a mile east of the exposure.

DEVONIAN SYSTEM.

Penters chert.—The Penters chert, 0 to 91 feet thick, is exposed within
two small areas in Independence County, one being near Pfeiffer and tb:
other near Penters Bluff station from which the formation takes its name.
It is a compact gray and bluish chert, though the upper part is dark colored
at places. No fossils have been discovered in the chert vut its lithology anil
stratigraphic relations indicate that it is of the same age as the Camden
chert of west-central Tennessee and the lower part of the Arkansas novacu-
lite of west-central Arkansas and southeastern Oklahoma. The Camden
chert, as shown by fossils, is equivalent in age to at least a part of the
Oriskany group of the Northern Appalachian region.

The Penters chert has heretofore been considered to be a part of the
Boone chert, which 1s described later.

Clifty limestone—The only exposure of the Clifty limestone in Northern
Arkansas is on the East Fork of the Little Clifty Creek in the southeast cor-
ner of Benton County. It is a sandy, compact, light bluish-gray fossiliferous
limestone and the greatest thickness that has been observed is 214 feet.

Chattanooga shale.—The Chattanooga shale is exposed in Washington,
Benton, Carroll, Madison, Searcy, and Independence counties. It iIs either
absent or not exposed in the other counties in Northern Arkansas. It is a
coal black clay shale that splits into thin plates and slabs and gives off the
odor of petroleum when struck with a hammer. It is thickest near the west-
ern border of the State, where it attains a thickness of 70 feet. The shale
is generally underlain by a white to brown sandstone, 0 to 75 feet thick,
known as the Sylamore sandstone member, which is also thickest In the
western part of the State. At some places the sandstone contains chert
pebbles and at some places it is phosphatiec.

The Chattanooga shale in the reports of the Arkansas Geological Survey
is called “Eureka Shale.”

CARBONIFEROUS SYSTEM.
Mississippian Series
Boone formation.—The Boone formation, 250 to 400 feet thick, consists
in the main of a series of cherty fossiliferous limestones and cherts that has
been known ‘as the Boone chert, a name given to the series on account of its
wide distribution in Boone County. Below these over a large area in the
northern part of the State lies the St. Joe limestone member of the forma-
tion, a well-marked bed of gray or pink crystalline limestone, which is the
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basal Carboniferous bed. It is easily recognized by its color, texture, and
its marked contrast with the beds that usually underlie it. This limestone
ranges in thickness from a feather edge to 100 feet and forms an almost un-
broken, though very sinuous outcrop from the vicinity of Mountain View,
Stone County, to the State line near Seligman, Mo., and is exposed in all of
the counties between that county and the western boundary of the State.

Where the cherts are interbedded with much limestone they form, on
decay, a fertile soil, such as is found over large areas in Boone, Benton, «
Washington, and Madison counties. When comparatively free from lime-
stone beds the soil is generally too meager for agriculture and forms the
“flint hills” of central Independence County, of western Carroll and north-
ern Madison counties and the watersheds north of Marshall and southwest
of Rush Creek, in Marion County, and the hilltops about Elixir Springs,
Boone County, and Doddsville, Marion County.

The Boone formation affords an abundance of fractured loose chert on
the hillslopes, suitable for road building. The limestone in it is used for
building stone and for making lime. A quarry at Pfeiffer, Independence
County, is producing a high grade of ornamental limestone.

Moorefield shale—In the vicinity of Batesville there is a bed of shale
lying on the Boone formation. It is well exposed around Moorfield, from
which it is named. At and near Batesville it varies in thickness from
less than 100 to more than 250 feet. To the west, at Marshall, it is not over
35 feet thick, and evidently it does not extend much farther westward. The
shale has a light grayish or bluish color and is very friable. In places it is
sandy. A fossiliferous limy phase, several feet thick, at its base has been
called “Spring Creek limestone.”

Batesville sandstone.—The Batesville sandstone, 0 to 200 feet thick, is
so named from the town of Batesville which is built on it. The sandstone is
present along the bhase of the slopes of the isolated hills and mountains
north of the Boston Mountains escrapment, in Independence, Stone, Searcy,
Newton, Boone, Carroll, Madison, Washington, and Benton counties. It is
thickest in its most eastern exposures. The rock is coarse grained, cream-
colored to brown, often false bedded, and in some places contains beds of
shale interstratified with sandstone. A light sandy soil results from its dis-
integration. It serves as an excellent reservoir, for the wells that penetrate
it usually find in it an abundance of good soft water.

In the part of the State west of Harrison, Boone County, the sandstone
is generally underlain by a limestone, 0 to 50 feet thick, known as the Hinds-
ville limestone member. The greatest areal exposure of the member is
near Hindsville, Madison County, from which it was named. The limestone
is gray, fossiliferous, and oolitic, is interbedded with thin beds of sandstone,
and includes at its base a chert-pebble conglomerate. It is suitable for
building stone and for making lime. The limestone for the columns at the
front entrance of the main building of the University of Arkansas, at Fay-
etteville, was quarried from this limestone on Brush Creek near Hindsville.

Fayetteville shale.—The Fayetteville shale, 10 to 400 feet thick, consists
principally of black or dark-gray carboneous shale, at many places thinly
laminated, and in general is thickest to the south.- Near its base there is
generally a thin bed of hard, dark gray or blue fossiliferous limestone, while
its middle part commonly grades from a sandy shale to a true sandstone,
and where the sandstone phase predominates this portion of the formation
is distinguished as the Wedington sandstone member. The shale is well de-
veloped in the valley of West Fork of White River near Fayetteville, from
which town it is named, and the Wedington sandstone member is particu-
larly prominent southwest of Fayetteville, in Wedington Mountain, where it
attains a thickness of 150 feet—perhaps one-half the total thickness of the
formation there. The softness of the shale causes it to erode so easily that
its outcrop is usually marked by a valley, or by steep slopes. Where ex-
posed, the shale disintegrates readily and forms a black and fertile soil.
The composition of the unweathered shale renders it suitable material for
brick making. The shale beds are- practically constant from the Oklahoma
line to the Gulf Coastal Plain near Batesville but the sandstone thins out
at places.



St. Peter Sandstone, on Buffalo Fork of White River,
One Mile East of Mouth of Cove Creek.
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Pitkin limestone.—The Pitkin limestone, 0 to 100 feet thick, is widely
distributed over Northern Arkansas, extending along the north side of the
Boston Mountains from Independence County to the western boundary of
the State. It thins out to the north and is generally thickest in its most
southern outcrops. It is exposed along the north face of these mountains
and on many of their outliers and in some places it forms a prominent es-
carpment. It is also exposed on the south side of the Boston Mountains in
Franklin, Johnson, and Newton counties. It is composed of massive gray
fossiliferous limestone, parts of which are probably pure enough for making
lime. In the reports of the Arkansas Geological Survey it is known as the
“Archimedes limestone,” because of the presence of Archimedes, an easily
recognized bryozoan, the screwlike stems of which are common on the
weathered surface of the rock.

Pennsylvanian Series

Morrow group.—Under the name Morrow group are included several
beds of limestone, sandstone, and shale, which vary much in thickness, ar-
rangement, and character, and are of but little topographic prominence.
They lie just below the sandstone of the “Millstone grit” of the Arkansas
Geological Survey, and, as a rule, form the middle part of the northern es-
carpment of the Boston Mountains. South of Batesville, near Jamestown,
these beds have a total thickness of about 200 feet, while at places farther
west they are about 400 feet thick.

To the lower part of the group the name Hale formation has been ap-
plied, and to the upper part the name Bloyd shale has been applied. The
Hale formation is composed of conglomerate, sandstone, limestone, and
shale, and is known to vary in thickness from 80 to 300 feet. The Bloyd
shale is composed mainly of black clay shale, but partly of limestone which
occurs in two beds, the upper being known as the Kessler limestone member
and the lower the Brentwood limestone member. The shale is about 200
feet thick in southern Washington County and northern Crawford County,
but from this part of the State it thins to the north and east and is known
to be absent in parts of Madison, Carroll, Boone, and Newton counties.

A coal bed, as much as 14 inches thick occurs in the Bloyd shale in
‘Washington County and has been worked on a small scale.

Winslow formation.—The Winslow formation makes the summit and
southern slopes of the Boston Mountains, except in the deeper ravines
where older rocks have been exposed. Rocks of this formation also occur
on the tops of the outliers immediately north of the Boston Mountains.

The formation consists of beds of sandstone and shale, with a few thin
local layers of limestone. The sandstone beds range in thickness from 3
feet to more than 50 feet. One of these beds, and In places two, near the
base of the formation, are- conglomeratic, containing waterworn quartz peb-
bles of small size and form prominent bluffs along the mountain slopes.
These gritty beds at and near the base of the Winslow formation were
described by the Arkansas Geological Survey in the report on Washington
County as the “Millstone grit.” The shales, which constitute probably 75
per cent of the formation, are as a rule black and carbonaceous, though less
so than the shales of the Morrow group. Coal occurs within this formation
but only in beds too thin to be profitably worked. The Winslow formation
in the Boston Mountain region extends up to the base of the series of rocks
that contain the workable coal beds in the Arkansas coal field. Its total
thickness in the southern part of the region where it is greatest is estimated
to be more than 1,500 feet.

[ ] L] °
Ouachita Mountain Region
CAMBRIAN SYSTEM.
Collier shale.—The Collier shale is exposed in a nearly east-west valley
area, 1 to 3 miles wide and about 15 miles long, lying between Womble and

Mount Ida, Montgomery County. The entire thickness of the formation is
not known as the base is not revealed, but the exposed beds are probably
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at least 500 feet thick. The formation is composed mostly of bluish-black
soft graphic, intensely crumpled clay shale, but contains some bluish-gray
or black limestone and a few thin layers of dark chert. No fossils have
been found in the formation. Very little or none of the limestone is suitable
for making lime, and none of it is suitable for building stone on account of
the fractured condition of the limestone and the occurrence of quartz and
calcite veins in it.

ORDOVICIAN SYSTEM.

Crystal Mountain sandstone.—The. Crystal Mountain sandstone, 850 feet
thick, crops out in Montgomery County and produces high rugged ridges
which extend westward from the vicinity of Crystal Springs to a point about
15 miles west of Mount Ida. A group of these ridges south of Mount Ida
is known as the Crystal Mountains and from them the sandstone takes its
name. The formation is composed of coarse-grained massive gray to brown
sandstone but at the base there is a conglomerate with limestone and chert
pebbles that have been derived from the Collier shale. Clusters of quartz
crystals are found in fissures at numerous places and many are sold at Hot
Springs, Garland County, for museum specimens and for use as ornaments.
The sandstone is used as a building stone at Mount Ida.

The formation has not yielded any fossils but, for reasons which can
not be presented in this short paper, it is tentatively assigned to the Ordo-
vician system.

Mazarn shale—The Mazarn shale, 1,000 feet thick, takes its name from
its occurrence on the headwaters of Mazarn Creek in Montgomery County.
It is exposed at other places in this county and outcrops of it are known to
extend as far east as Blakely Mountain in Garland County. The outcrops
everywhere occur in valleys. The formation consists of shale and of small
amounts of limestone and sandstone. The shale is ribboned, consisting of
alternating black and green layers that split at an angle with the bedding.
Fossil graptolites of Lower Ordovician age have been found at a few places.

Blakely sandstone.—The Blakely sandstone, 0 to 500 feet thick, consists
of shale in alternating black and green layers and hard gray sandstone. The
shale constitutes 75 per cent of the whole, but the sandstone, which pro-
duces high ridges, is the prominent feature. The ridges formed by this
sandstone extend in an east-northeastward direction from Womble, Mont-
gomery County, across Garland County, into Saline County. A group of
these ridges in Garland County is known as Blakely Mountain and from it
the sandstone has been named. The formation is absent at most places west
of Womble and at probably all places north of that town. Graptolites of
Lower Ordovician age have been found in shale in the formation in Blakely
Mountain. Quartz crystals are found in fissures in the sandstone but they
are not so numerous as they are in the Crystal Mountain sandstone.

Womble shale—The Womble shale, 250 to 1,000 feet thick, is exposed
in wide and narrow valley areas from the vicinity of Big Fork, Polk County,
across Montgomery, Garland, and Saline counties, into Pulaski County. The
name for it is taken from the town of Womble, part of which is situated on
the base of the shale. The formation consists of black graphitic shale, with
thin beds of sandstone near the base and beds of limestone near the top.
The shale near the base is composed of black and green layers that split
at an angle with the bedding and thus show ribboned cleavage surfaces.
Graptolites of Lower Ordovician age are numerous. Some of the limestone
has been used for making lime for local use, near Cedar Glades, Garland
County, and Black Springs, Montgomery County.

Bigfork chert.—The Bigfork chert is exposed over large and small areas
between Shady Postoffice, Polk -County, and Pulaski County, and in such
areas it produces numerous low steep-sided knobs. The formation is esti-
mated to be 700 feet thick in Garland County and other counties farther west,
where it has been studied more extensively than elsewhere. It is composed
of thin-bedded gray to black, much shattered chert interbedded with thin
layers of black shale. The fossils that have been found consist manly of
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graptolites. The chert is excellently adapted for road building and is being
used for this purpose at Hot Springs.

Polk Creek shale.—The Polk Creek shale, 0 to 200 feet thick, is exposed
on steep rocky slopes and in narrow valleys in close association with the-
outcrops of the Bigfork chert, and so far as known is absent in comparatively
small areas. It is a black graphic shale; in parts it is siliceous and in others
clay shale. It has been prospected for roofing slate near Big Fork, Polk
County, and near Washita, Montgomery County. Graptolites are abundant
in the shale.

SILURIAN SYSTEM.

Blaylock sandstone.—The Blaylock sandstone is exposed in a small area
near Bog Springs, Polk County, and in other, though not large areas as far
east as the vicinity of Malvern. Along some of its most southern outcrops
it has an estimated thickness of 1,500 feet, but it thins so rapidly to the
north that it is not present 3 or 4 miles north of the places where it has the-
above-estimated thickness. It is composed of fine-grained light-gray to
dark-gray or green compact sandstone and buff to dark shale. Its areas of
outcrop are very rocky, occurring on mountain slopes and in narrow valleys.
One small collection of fossils, consisting entiely of graptolites, has been
obtained at the south base of Blaylock Mountain, in the southwest corner
of Montgomery County.

Missouri Mountain slate—The Missouri Mountain slate. 0 to 300 feet
thick, is exposed on or near high ridges from Polk County east to Pulaski
County, but is absent at places near Mount Ida. It is a red and green clay
slate but at places is dark colored. Thus far it has not yielded any fossils.
It has been extensively prospected for commercial slate at several places
near Hawes and Bear, Garland County, and at many places in Polk and
Montgomery counties, and has been quarried for switchboards at Slatington
in the last-named county.

DEVONIAN SYSTEM.

Arkansas novaculite.—The Arkansas novaculite is widely exposed in
Polk County and the other counties between it and Pulaski County. It is
exposed in more or less parallel and nearly eastward-trending belts, whose
narrowness is due to the steep dips of the beds. Owing to the narrowness
of these belts and to the greater resistance of the novaculite (a variety of
chert) to weathering than the adjacent strata above and below, its outcrops
stand up as sharp ridges, whereas both the older and younger rocks form
valleys. Many rock ledges occur on the crests of the ridges and in the
water gaps.

The formation is thickest in its southernmost outecrops, where the thick-
ness at many if not at most places is about 900 feet, but it thins to the north
and is absent at places near Mount Ida, and probably at other places. It has
been studied more extensively in Garland and Hot Spring counties and the
other counties farther west than elsewhere in the State. There it consists
of three lithologic divisions—a lower one, made up almost entirely of massive
white novaculite; a middle one, consisting mainly of thin layers of dense
dark-colored novaculite interbedded with shale; and an upper one consist-
ing chiefly of massive, highly calcareous novaculite. These divisions vary
in thickness and character from place to place.

The lower division is commonly from 150 to 300 feet thick, though at
some places the thickness is greater. It is made up almost wholly of typical
novaculite, whose white color and massiveness make it the most conspicuous
part of the formation. In fact, it is this part that usually occupies the crests
of the ridges. The beds are from 2 to 10 feet thick and are commonly even
bedded. The massive novaculite is usually dense, gritty, fine grained, homo-
geneous, highly siliceous, translucent on thin edges and white with a bluish
tint, but where unweathered it is bluish gray. It has an uneven to conchoidal
fracture and a waxy luster like that of chaledony. Though the bulk of the
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rock is white, much of it varies in shades of red, gray, green, yellow, and
brown, and in many places it is black. These shades are produced by iron
and manganese oxides and possibly in some places by carbonaceous matter.
The rock contains a little calcite, but exposures of the calcerous stone are
not common and have been found only in stream beds. Joints are numerous
and run in all directions, but the most prominent joints are normal to the
bedding. Many of them are filled by white quartz veins which are usually
s0 thin as to be inconspicuous. Slickensides along both joints and bedding
planes are common.

The middle part of the formation consists chiefly of interbedded nova-
culite and shale. The novaculite is similar to that in the lower massive part
of the formation, except that the common color is dark gray to black and that
the beds are much thinner, usually between 1 inch and 6 inches thick. A con-
glomerate at the base of this division was observed at a number of places.
It consists of small rounded and subangular pebbles of novaculite in a sandy
and dense flinty matrix. The shale ordinarily observed is black, weathering
to a buff or brown color, but some of it is red.

The upper part of the formation ranges from about 20 to 125 feet in
thickness and is thickest along the southernmost exposures. It consists
chiefly of massive, highly calcareous light-gray to bluish-black novaculite
which is so resistent that at some places where it and the accompanying
beds of the formation are not overturned it produces low ridges or knobs
on the slopes of the higher ridges. Some thin beds of ordinary dense chal-
cedonic novaculite like that so characteristic of the middle and lower parts
of the formation are also included. Fine lamination parallel with the bed-
ding is common. On weathering, the more calcareous rock loses its calcium
carbonate becomes white or cream-colored and porous and soft enough to
receive impressions from the hammer without breaking.

Novaculite from the lower part of the formation is quarried on North
Mountain, Indian Mountain, and near Summit, Garland County, for oil stones
or whetstones. It is also quarried on North Mountain, Garland County, and
near Butterfield, Hot Spring County, for use in concrete. Deposits of tripoli
derived from the novaculite have been prospected near Caddo Gap, Mont-
gomery County and near Langley, Pike County. Manganese oxides occur
in the novaculite and much prospecting for manganese ore has been done
in Pike, Polk and Montgomery counties.

The lower part of the formation is considered to be of Devonian age;
but the middle and upper parts are doubtfully placed in the Devonian sys-
- tem, as there is a possibility that these two parts may be of Mississippian
age. The only fossils that have been found in the formation in Arkansas are
conodonts, linguloids, sporangites, and fossil wood, all of which were obtained
from the middle and upper parts of the formation.

CARBONIFEROUS SYSTEM.
Mississippian Series
Hot Springs sandstone.—The Hot Springs sandstone is exposed on high
mountain ridges at and near the city of Hot Springs. It is simply a lenticular
formation, and so far as known is not present except near Hot Springs. The
maximum thickness is 200 feet. The formation is composed of gray hard
quartzitic sandstone, and at the base there is a conglomerate which is as
much as 30 feet thick. The pebbles are of all sizes up to 6 inches in diam-
eter and consist mostly of novaculite. :

Stanley shale.—The Stanley shale is the surface rock in large and small
areas in Polk, Sevier, Howard, Pike, Montgomery, Clark, Hot Spring, and
Garland counties, in the southern part of Yell County, in the northern part
of Saline County, and in the west-central part of Pulaski County. Some of
the largest areas are intermontane basins like the one in which Mena is sit-
uated and the one in which the southern part of Hot Springs is situated.
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whereas the other large areas form a part of the Athens plateau which
is south of the Ouachita Mountains. The thickness, as measured near Glen-
wood, Pike County, is 6,000 feet, and it is perhaps equally as great at all
other places.

The formation is composed of bluish-black and black fissile clay shale
and fine-grained compact greenish-gray cr bluish-gray sandstone. Several
tuff beds, as much as 85 feet thick, occur near the base in Polk County. The
upper part of the formation in Arkansas has yielded a single collection of
plants including some ferns. Some of the shale at the base has been altered
to slate and this has been prospected for commercial slate in Polk, Mont-
gomery, and Garland counties.  Quartz veins in the formation contain lead,
zine, and antimony minerals near Gillham, Sevier County.

Jackford sandstone.—The Jackford sandstone, 5,000 to 6,600 feet thick,
forms broad low nearly east-west ridges on the Athens plateau south of
the Ouachita Mountains. These ridges are forested with yellow pine and
among them are Grindstone Mountain extending westward from the vicin-
ity of Arkadelphia, Clark County, and several ridges that are south of Kirby,
Pike county. Furthermore, the formation is widely exposed in the Ouachita
Mountains themselves. In fact, its outcrops form the highest and some
of the most rugged mountain ridges of the Ouachitas. Some of these are
Black Fork, Rich, Fourche, Mjll Creek, and Irons Fork mountains near
Mena, Polk County; Muddy Creek Mountain near Washita, Montgomery
County; and Blue Mountain near Cedar Glades, Garland County. In the
southern exposures of the formation it is composed of massive compact
fine- grained to coarse-grained light-gray sandstone with some mill stone grit,
especially in its basal part, and with a small amount of green shale, whereas
in many of its northern exposures the shale forms the greater part of the
formation and the sandstone a minor part of it. Indeterminable invertebrate
fossils have been found in the millstone grit at the base.

Pennsylvanian Series

Atoka formation.—The Atoka formation is exposed in two narrow east-
west belts between Kirby and Murfreesboro, Pike County, and another belt,
which is probably one of these, follows the south base of Chalybeate Moun-
tain, 5 miles south of Amity, Clark County. The thickness of the formation
in this part of the State is estimated to be 6,000 feet. The Atoka is also ex-
posed in large areas in Scott, Yell, and Perry counties and the west-central
part of Pulaski County. Two of the principal ridges formed by it are Dutch
Creek and Danville mountains. The formation in Yell County is estimated
to be 7,800 feet thick. Here, as elsewhere in the State, it is composed of
hard light-gray to brown sandstone and an equal or greater amount of black
clay shale.

7 e
Arkansas Valley Region
CARBONIFEROUS SYSTEM.

Mississippian Series
Jackfork sandstone.—The Jackfork sandstone, as has been previously
stated, is composed of shale and a smaller amount of sandstone in its north-
ernmost outcrops in the Ouachita Mountain region, and it is doubtless repre-
sented by similar strata in some areas on the south side of the Arkansas
Valley. :

Pennsylvanian Serles
Atoka formation.—The Atoka formation comprises a considerable part of
the thick series of sandstones and shales that underlie the coal-bearing rocks
in the Arkansas coal field. This series of rocks was referred to in the pub-
lications of the Arkansas Geological Survey as the “Lower or Barren Coal
Measures.” The uppermost formation in this series is known as the Atoka
formation and contains beds which are equivalent to part of the Winslow
formation of the Boston Mountains. The Atoka is estimated to be about
7,000 feet thick and is composed of sandstone separated by thick beds of
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black clay shale. It has not yielded any fossils in Arkansas. The sandstones
form ridges and the shales underlie valleys and lowlands. Sandstone beds
in the formation supply the gas from the Massard Prairie gas field near Fort
Smith, the Coops Prairie gas field near Mansfield, and the Kibler gas field
near Van Buren.

Hartshorne sandstone.—The Hartshorne sandstone lies at the base of
the productive coal-bearing rocks of the Arkansas coal field. It is known
to have a great areal extent, and is found cropping out around the edges
of the coal bearing rocks from the east end of the Arkansas coal field west-
ward into Oklahoma. It is 100 to 300 feet thick, and contains minor beds of
shale in its central and upper parts. An important coal bed known as the
Hartshorne coal rests on the top of the sandstone.

McAlester group.—Above the Hartshorne sandstone there is in the pro-
ductive coal-bearing rocks a series of shales and sandstones with a num-
ber of beds of workable coal. The McAlester group is divisible into three
formations—(1) a lower, known as the Spadra shale, consisting of three or
more beds of coal and minor strata of sandstone; (2) a middle, called the
Fort Smith formation, composed chiefly of sandstone and shaly sandstone
beds with one or more workable beds of coal; (3) an upper, described as
the Paris shale, consisting partly of beds of sandy shale with some sand-
stone and one or more workable beds of coal. The Spadra shale is 400
to 500 feet thick, the Fort Smith formation 375 to 425 feet, and the Paris
shale 600 to 700 feet. Numerous collections of fossil plants have been ob-
tained from the McAlester group.

Savanna formation.—Overlying the McAlester group there is in the pro-
ductive coal series a formation consisting of several sandstone members sep-
arated by shales. This is known as the Savanna formation. It occurs in
Arkansas only in the tops and upper slopes of Poteau, Sugarloaf, Short, and
Magazine mountains. That part of the Savanna exposed in Arkansas is es-
timated not to exceed 1,000 feet, and constitutes approximately the lower
two-thirds of the entire formation, which is present farther west in Okla-
homa.

The rocks of this formation, as well as the other rocks of the produc-
tive coal series, are all more or less folded, so that the shale and sandstone
outcrops depend on the character and direction of these folds and can
therefore be determined only after a study of the structure of the region.
It can be said, however, that the shale outcrops generally lie in the valleys:
parallel to the ridges which are formed by sandstone.

Gulf Coastal Plain

CRETACEOUS SYSTEM.
Lower Cretaceous Series

Trinity formation.—The Trinity formation is exposed in a belt, a few
miles wide, extending from a point near Delight westward across Pike, How-
ard and Sevier counties and thence into Oklahoma. It has a thickness of
over 600 feet at a locality 2 miles north of Center Point, Howard County,
and probably has a like thickness farther west in Arkansas, but it thins
out near the east border of Pike County. It consists predominantly of
clay but includes subordinate beds of sand, gravel, and limestone. The lime-
stone contains fossil oysters and other shells and occurs in two beds, the
Dierks limestone lentil and the De Queen limestone member, both of which
are exposed in narrow belts. The De Queen limestone, the higher of the
two, is near the middle of the formation. It ranges in thickness from a
feather edge to 72 feet, and its outcrop extends from Plaster Bluff, near
Murfreesboro, westward through De Queen into Oklahoma. It is not pres-
ent east of Plaster Bluff. The Dierks limestone at some places is 50 feet
above the base of the formation and at others is probably 200 feet above
the base. Its thickness ranges from a feather edge to 40 feet. Its outcrop
extends from a locality about 2 miles north of Delight westward to Cossatot
River, where it thins out. The gravel also occurs in two beds that attain
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a thickness of 100 feet. The lower of the two gravels is at the base of the
formatjon. It is called the Pike gravel member and is exposed in an almost
continuous though irregular belt from the west side of the State to the east
end of the outcrop of the Trinity. The upper gravel, the Ultima Thule gravel
lentil is above the Dierks limestone and is exposed in an irregular belt ex-
tending from Cossatot River westward into Oklahoma. These four lentils
and members and the interbedded sands and clays of the Trinity have a
slight southward dip. Although the Trinity occupies a nearly horizontal po-
sition it rests upon the truncated upturned edges of steeply dipping shales
and sandstones of Carboniferous age, which, however, form a smooth floor
that has only minor irregularities and undulations. A pronounced uncon-
formity therefore occurs at the base of the Trinity.

The above-mentioned gravels are composed mostly of novaculite pebbles.
They are widely distributed and constitute a very large supply of good road
material. Gypsum occurs in the De Queen limestone member and has been
prospected in a small way near Plaster Bluff. Limestone in this member
has been used for rough building stone at De Queen, but neither it nor the
Dierks limestone is pure enough for making lime.

Goodland limestone.—The Goodland limestone, 0 to 25 feet thick, is a
chalky fossiliferous limestone and is exposed on Little River, near Cerro
Gordo, Little River County. It is not exposed east of that place.

Washita group.—The Washita group consists of calcareous clays and
thin beds of limestone and is exposed over a small area in the northwest
corner of Little River County where it has a total thickness of over 250 feet.

Upper Cretaceous Series

Bingen formation.—The Bingen formation receives its name from the
village of Bingen, Hempstead County. Its area of outcrop is a belt, narrow
to the east and wide to the west, and extends in a west-southwestward direc-
tion from the vicinity of Clear Spring, Clark County, across Pike, Hemp-
stead, Howard, and Sevier counties. The formation ranges in thickness
fromr a feather edge to 580 feet, being thickest to the southwest. It is com-
posed of sand, clay, and gravel, and near Tokio and farther east contains
beds to which the name Tokio sand member has been applied. This mem-
ber is in fact the only part of the formation exposed east of Little Missouri
River and is the only part that contains beds of quartz sand.

The gravel in the Bingen occurs in several beds. The southward slop-
ing plateau on which Center Point, Howard County, is located and a similar
plateau west of Locke<burg, Sevier County, owe their preservation and prom-
inence to these gravels. The thickest and also the most widely distributed
bed which is as much as 60 feet thick, is at the base. These different gravel
deposits resemble one another as well as those of the Trinity formation and
are well adapted for road making. They are composed of partly rounded to
well-rounded pebbles usually 1 inch or less in diameter, and most of the
pebbles are novaculite.

Among the other kinds of pebbles there are various types of igneous
rocks, which are similar to or identical with some of the crystalline rocks of
Arkansas. These are found in the basal part of the formation from the
vicinity of Murfreesboro westward.

A greenish cross-bedded arkosic sand composed of kaolinized feldspar
and a less amount of other minerals is widely distributed west and north-
west of Tokio and Highland. Besides the sand just described the for-
mation contains red, light-colored and dark-colored clays and quartz sand
The light-colored clays are in beds reaching a thickness of 5 to 6 feet and
consist of plastic ball clays and nonplastic kaolins. A 5-foot bed of kaolin
in the NE. %SE. 34 sec. 24, T. 8 S., R. 25 W, is reported to be fullers earth.
‘Some of the clays contain fossil plants.

Brownstown marl.—The Brownstown marl is the surface formation in a
belt a few miles wide extending in an east-northeastward direction from the
vicinity of Brownstown, Sevier County, to the vicinity of Hollywood, Clark
County. In the western part of the belt where it is thickest it attains a
thickness of 650 feet. It is a blue or gray calcareous clay containing many
fossil oysters and is characterized by the presence of the large oyster Exo-
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gyra ponderosa, whence it has sometimes been called the “Exogyra ponde-
rosa marl.” The soil derived from the formation, when not n.ixed with sur-
ficial deposits, is black and waxy, but the subsoil Is yellow.

Austin (““Annona”) chalk.—The" Austin chalk consists of white chalk,
which at White Cliffs, Sevier County, has a thickness of over 100 feet, but
thins out rapidly to the east, disappearing entirely before reaching Okolona,
Clark County, where it is composed only of chalky marl. To the west out-
crops are found at Rocky Comfort, Little River County. The chalk was
formerly used in the manufacture of Portland cement at White Cliffs.

Marlbrook marl.—The Marlbrook marl consists of blue, chalky, some-
what glauconitic marls, which are impure chalk at some places. The most
extensive outcrops of this formation are along th.e ridge which extends from
Marlbrook, the type locality in Hempstead County, to Saratoga, in southern
Howard County. It forms a stiff, black soil. About 200 to 300 feet above the
base of this formation is a very chalky layer 20 to 50 feet thick, which has
been called the “Saratoga chalk marl” or the “Saratoga formation.” It is
exposed in the Marlbrook-Saratoga region at the town of Okolona, where it
is called “cistern rock;” at Dobyville, and on Little and Big Deciper creeks
in Clark County. The thickness of the Marlbrook marl ranges from 750 feet
at Texarkana to 50 feet or less at Arkadelphia.

Nacatoch sand.—Above the Marlbrook marl is a series of sandy beds
which are of vast economic importance to a strip of country along the Mis-
souri Pacific Railway between Arkadelphia and Texarkana, since they are the
source of the main water supply of that region. Like the other sandy beds
of the Cretaceous, at the outcrop they are distinguished with difficulty from
the surficial sands that mantle the region. However, the thousands of wells
which have been sunk to this horizon prove conclusively that the oufcron
of this bed produces the belt of sandy land which begins on Yellow Creek
south of Saratoga and extends, with interruptions of greater or less im-
portance, along the main drainage channels, through Washington, De Ann,
Garlandville, Nacatoch Bluff, and Keyton, and finally reaches Ouachita River
at High Bluffs above Arkadelphia.

Nacatoch Bluff, on Little Missouri River, in Clark County, from which
the sand takes its name, reveals one of the most complete exposures occur-
ring along this belt and shows calcareous and quartzitic rocks which, when
encountered in wells, are called “water rocks.”

In the western part of this region the sands are rather light in color,
although about Hope they are overlain by a very black sandy layer 3 to 15
feet thick, and have an aggregate thickness of about 100 to 160 feet. Toward
Arkadelphia the sand grows darker and thinner. In the well of the Arkadel-
phia Ice and Fuel Co. it appears to extend from 100 to 160 feet, and is there-
fore about 60 feet thick. In a well at Prescott, it is reported to be 176
feet thick. It is apparently 178 feet thick in a well at Bodcaw, Nevada
County, and is at least 185 feet thick in a well near Fulton, Hempstead
County. A

Marls encountered in wells at Little Rock, at Cabot, Lonoke County,
and Beebe, White County, contain a fauna corresponding in age to the
fauna of the Nacatoch sand. There are small exposures of beds of Upper
Cretaceous age in the vicinity of Newark, Independence County, and the
meager fauna found in the beds indicate that they are probably of the
same age as the Nacatoch sand.

Arkadelphia clay.—The dark laminated clays which overlie the Nacatoch
sand form the “blue dirt” of the well drillers along the line of the Missouri
Pacific Railway from Arkadelphia to Texarkana. These beds contain upper-
most Cretaceous fossils for 100 to 200 feet above the Nacatoch sands, the
fossil-bearing beds being well developed on Yellow Creek 3 to 4 miles north-
west of Fulton, 5 to 6 miles north of Hope, north and northwest of Emmet,
and at Arkadelphia. Thus far no fossils have been found in the upper por-
tion of this formation, which extends without any apparent break to the
Rocene sand beds forming the sandy hills south of the Missouri Pacific Rail-
way. This absence of fossils, together with the fact that the Midway
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(Eocene) formation, though commonly characterized by limestones, con-
tains dark-colored clays, makes the exact determination of the top of the
Cretaceous in this section particularly difficult.

The total thickness of the Arkadelphia clay, excluding the beds which
appear to be stratigraphically Eocene, is from 200 to 300 feet at -Arkadelphia,
500 feet at Laneburg, 500 to 600 feet at Hope and Spring Hill, and 500 feet
at Texarkana.

TERTIARY SYSTEM.
Eocene Series

Eocene deposits, including in ascending order the Midway, Wilcox, Clai-
borne, and Jackson formation, 1,000 feet or more in aggregate thickness,
form the core of Crowley’s Ridge; they are exposed in the uplands which
occupy much of south-central Arkansas, south of Little Rock; and they are
exposed in small areas along the western margin of the Coastal Plain from
Little Rock northeastward to the southern part of Independence County.
The formations of Eocene age are more or less similar in character, and
comprise sands, clays, marls, and some limestones and workable beds of
lignite. These beds dip gently to the southeast; they are all more or less
sandy; and but few of them are hard and consolidated. At the lignite mines
of OQuachita County, however, some of the sands are indurated to very com-
pact sandstones, and at some places in Crowley’s Ridge they form the hard-
est of quartzites. At and near Piggot in Clay County, Benton in Saline
County, Malvern in Hot Spring County, Fordyce in Dallas County, Lester in
Ouachita County, and other places there are valuable deposits of potter’s
clay and fire clay.

Pliocene Series

Gravels and sands, possible of Pliocene age, occur in Crowley’s Ridge and
cover the foothills of Lawrence, Independence, and probably other counties.

QUATERNARY SYSTEM.

A sheet of sedimentary materials, 200 feet or less thick, whlch consist
of sands, clays, and gravels, cover the Tertiary area of the State and some
of the adjacent Paleozoic rocks and yield large quantities of water which is
extensively used in the culture of rice. The country lying north of Arkansas
River and east of the Paleozoic hills belongs mostly to the Quaternary. The
lowest strata exposed in Crowley’s Ridge belong to the Eocene. Al the river
bottoms are of recent origin, while the loess, 140 feet or less thick, which
caps Crowley’s Ridge and likewise the river terraces and second bottoms of
all the important streams belong to the Pleistocene.

Bibliography

The list of reports given below includes only those that were used in
the preparation of the above chapter on the topography and geology of Ar-
kansas. These represent a very small percentage of the total number of
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geology of the State by J. C. Branner was published in 1894 in Volume 2
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by the same Survey.
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Gap quadrangleS' U. S. Geol Survey, Geol. Atlas, De Queen-Caddo
Gap folio.

,Description of the Hot Springs special quadrangle: U. S.

Geol. Survey, Geol. Atlas, Hot Springs folio.

Ulrich,/E. O., Description of the Yellville quadrangle: TU. S. Geol. Sur-
vey, Geol.’ Atlas, Yellville folio.

*The numbers in this column are the dates of the publication of the re-

ports.
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it Principal Arkansas Minerals

- and Their Location by Counties

Miniature Minerai Maps of Arkansas.

NAME COUNTIES WHERE FOUND
Antimony Sevier and Howard.
Asphalt Pike and Sevier.
Bauxite Pulaski and Saline.
Chalk Little River.
Clay General.
Coal Pope, Johnson, Logan, Yell, Scott, Franklin,
Crawford and Sebastian.
Copper Carroll, Polk and Pulaski.
Diamonds Pike.
Fullers Earth Saline.
Glass Sand Pulaski, Saline, Izard, Jefferson and Greene.
Independence, Carroll and Mad:son.
=
et
| gﬁ"gﬁ."s
|®EE
Antimony Chalk
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NAME
Graphite

Granite
Gypsum

Iron

Iron Pyrites
Kaolin

Lead

Lignite
Limestone
Manganese

Marble

Natural Gas
Novaculite (Whetstone)
Ochre

Petroleum

Pearls

Phosphate Rock

Slate

Soapstone
Tripoli

Zinc

COUNTIES WHERE FOUND

Hot Spring, Garland, Montgomery and Wash-
ington.

Pulaski.

Pike, Howard and Saline.

Lawrence and Sharp.

Garland.

Dallas, Garland, Hot Spring, Pike, Saline,
Ouachita and Pulaski.

Baxter, Benton, Boone, Carroll, Marion, New-
ton, Searcy and Washington.

Ouachita, Clark, Dallas and Poinsett.

General over North Arkansas.

Independence, Izard, Sharp, Pulaski, Montgom-
ery, Garland, Polk, Saline and Hot Spring.
Boone, Marion, Newton, Searcy, Izard, Carroll,
Independence, Lawrence, Sharp and Washing-
ton.

Crawford, Scott, Sebastian, Union and Washing-
ton. 4
Hot Spring, Garland, Montgomery, Pike and
Polk.

Drew, Clay and Pulaski.

Union and Ouachita.

From Bed of White River and its Tributaries.
Independence, Izard, Stone, Searcy, Baxter,
Marion, Newton, Boone and Carroll.

Pulaski, Saline, Garland, Polk and Montgom-
ery.

Saline, Garland, Hot Spring and Montgomery
Hot Spring, Garland, Ouachita, Montgomery,
Washington and Independence.

Baxter, Benton. Boone, Carroll, Marion, New-
ton, Searcy and Washington.

Counties of Arkansas and Their
Mineral Resources

The counties of the State, with their principal minerals, are listed Le-
low, the capitalized words indicating the more important minerals

Arkansas County—Brick clay.

Ashley County—Brick and pottery clay.

Baxter County—LEAD, ZINC, limestone, marbles, phosphate rock.

Benton County—LEAD, brick clay, limestone.

Boone County—LEAD, ZINC, brick clay, limestone, marble, phosphate

rock.

Bradley County—Brick and pottery clay. '
Calhoun County—Pottery clay.
Carroll County—Iron, LEAD, copper, brick clay, limestone, onyx, phos-

phate rock.

Chicot County—Brick clay.
Clark County—Marls, brick, tile, fire and pottery clay, lignite, phosphate

rock.

Clay County—Brick clay.

Cleveland County—Brick and pottery clay.

Columbia County—Brick and pottery clay.

Conway County—Fire and pottery clay

Craighead County—Brick clay.

Crawford County—Fire and pottery clay, coal, NATURAL GAS.
Crittenden County—Brick clay.

Cross County—Brick clay.
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Dallas County—Fire and pottery clay, kaolin, lignite.

Desha County—Brick clay.

Drew County—Brick and pottery clay, ochre.

Faulkner County—Brick and pottery clay.

Franklin County—Hematite, COAL, fire and pottery clay.

Fulton County—Limestone, phosphate rock.

Garland County—Hematite, iron pyrites, lead, manganese, silver, brick
and fire clay, kaolin, graphite, tripoli, novaculite, slate.

Grant County—Pottery clay.

Greene County—Brick and pottery clay.

Hempstead County—Marls, brick, fire and pottery clay.

Hot Spring County—Magnetic iron, lead, manganese, silver, brick and
fire clay, kaolin, NOVACULITE, soapstone, tripoli, garnet.

Howard County—Antimony, lead, marlg, brick clay.

Independence County—MANGANESE, brick and pottery clay, llmestone,
MARBLE, PEARLS, PHOSPHATE ROCK, tripoli.

Izard County—Lead, manganese, glass sand, limestone, phosphate rock.

Jackson County—PEARLS. ’

Jefferson County—Brick and pottery clay, glass sand.

Johnson County—Fire and pottery clay, COAL.

Lafayette County—Pottery clay.

Lawrence County—Iron, brick clay, kaolin, limestone, PEARLS.

Lee County—Brick and tile clay.

Lincoln County—Brick clay.

Little River County—CHALK, clays for cement.

Logan County—Iron pyrites, fire and pottery clay, COAL.

Lonoke County—Brick clay.

Madison County—Limestones, mable,

Marion County—LEAD, ZINC, limestone, marble.

Miller County—Brick and tile clay.

Mississippi County—Brick and tile clay.

Monroe County—Brick and tile clay, PEARLS.

Montgomery County—Gold (sparingly); hematite, lead, manganese, pot-
tery clay, graphite, soapstone, tripoli, novaculite, barytes, SLATE.

Nevada County—Brick, tile and pottery clay.

Newton County—LEAD, ZINC, limestone, marble.

Ouachita County—Fire and pottery clay, kaolin, tripoli, LIGNITE.

Perry County—Coal, brick clay, gravel.

Phillips County—Brick and tile clay.

Pike County—Hematite, manganese, silver, ASPHALT, marls, ball or
paper clay, fire clay, DIAMONDS, KAOLIN, gypsum, lignite.

Poinsett County—Brick and tile clay, lignite.

Polk County—Copper, iron pyrites, manganese, brick clay, novaculite,
SLATE. .

Pope County—Brick clay, COAL.

Prairie County—Brick clay, pearls.

Pulaski—County—Bauxite, copper, hematite, lead, manganese, silver,
kaolin, brick and pottery clay, GRANITE, ochre, slate.

Randolph County—Brick clay, PEARLS.

Saline County—BAUXITE, hematite, iron pyrites, manganese, silver,
brick, pottery and fire clay, KAOLIN, FULLERS’ EARTH, glass sand, SOAP-
STONE.

Scott County—COAL, NATURAL GAS.

Searcy County—Iron pyrites, LEAD, ZINC, brick clay, limestone, marble,
phosphate rock.

Sebastian County—COAL, NATURAL GAS, brick, fire and pottery clay.

Sevier County—ANTIMONY, lead, silver, asphalt, marls, brick and
cement clay. Y

Sharp County—Manganese, iron, limestone.

St. Francis County—Brick and tile clay.

Stone County—Phosphate rock.
Union County—Brick and pottery clay, NATURAL GAS, PETROLEUM.
Van Buren County—Building stone.

.
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Washington County—Lead, brick clay, limestone, natural gas, oil shale,
tripoli.

‘White County—Brick, fire and tile clay. -

Woodruff County—Brick and tile clay, PEARLS.

Yell County—Brick and pottery clay, COAL.

MINERALS AND ECONOMIC
PRODUCTS

Arranged Alphebetically

Actinolite

Magnesium-calcium-iron silicate (Amphibole).—Occasional in granitic
rocks. Magnet Cove.

Aegirite
Aluminum-calcium-iron-soda silicate—near phyroxene, with alkalies; in
granitic rocks, with labradorite; also enclosed in microline. Magnet Cove.

Agaimatolite
In pockets in shale, and as “selvage” in quartz seams; Saline County;
Garland County; commonly; generally distributed in other counties,

Agarie Mineral
Fine powdery incrustations on rocks or in crevices; coating of silvery
shale, Montgomery County; in Peacock lode, Logan county.

Agate

Finely variegated Montgomery County.

Agricultural Marls

It is very remarkable that in Arkansas, within a small triangular area

of thirty miles square between Washington and Murfreesboro and the White
Cliffs of Little River we have abundant supplies of at least four of these val-
uable kinds of marl, greensand, lime, chalk and gypsum with the reasonable
expectation that another year’s investigation would reveal the phosphates.
These facts alone, if properly utilized, will be of greater value to the state
than all the gold dug within the bounds of California has been to that state.
These marls are very siliceous, and the lime and greensand occur in
local horizons or beds. Their chief value, if used for mixing, would be to
loosen and supply phosphoric acid, iron and potash to sandy and sticky clay
lands., * * * The potash in these marls is 3.06 parts in the 100. The lime
can be regulated by selecting the fossiliferous or non-fossiliferous portions.
The chief point of occurrence of these green sands is in the valley of Town
Creek at Washington, Hempstead County, where the greensand occurs in
~ varying degrees of purity, accompanied or unaccompanied by shell beds,
which are useful in case lime is also needed. The same greensands occur
in Clark County at many places, but as far as the writer’s limited observa-
tions extend, in no case, so pure as those at Washington. The sandy surface
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residual soils of these marls, occupying an intermittent and limited strip
from Arkadelphia to Columbus,are, no doubt, the flnest soils possible
for fruit trees and especially valuable for growing peaches. In this con-
nection it is interesting to note that they present the same physical condi-
tion and occupy the same geolgoic horizon as the celebrated peach growing
regiong of New Jersey.

The lime marls of the middle beds of the upper Cretaceous in Clark,
Hempstead, Southern Howard and Sevier counties are of great variety in
composition, inexhaustible in quantity, and must be a source of great wealth
to the agricultural industries of this part of the state in the future. The
principal geologic horizons of these marls are the beds between Washing-
ton greensands and the White Cliffs chalk, including the Big Deciper, Gry-
phaea vesicularis and Exogyra ponderosa marls, at innumerable places wher-
ever these are the surface formations. The noted Cretaceous black lands
are -without exception, the immediate residue, or but slightly transported
debris, of these -formations.

The essential ingredients in all of these lime marls are calcium car-
bonate, usually in a chalky state of division, phosphoric acid and potash; the
accessory ingredients, which would be noted in comparison with the soil to
be treated, are sand and clay. Greensand is usually more or less abundant
throughout. In general, these lime marls possess, in addition to all the vir-
tues of greensand marls above described, a large and valuable percentage of
the form of lime known as calcium carbonate.

REFERENCES
Branner, John C.—Annual Report Ark. Geol. Surv. YVol. II, 1888.

Albite

Sodium-aluminum silicate. (Feldspar).—Sparingly in granitic rocks.
Magnet Cove.

Allophane

Hydrous aluminum, silicate. Incrustations in crevices, etc. Magnet Cove.

Almandite

Iron-aluminum silicate. (See Garnet).—Crystals abundant in wash, also
in granitic rocks. Magnet Cove

Aluminite
This, or a closely allied earthy mineral in Tertiary clays; Pulaski, Saline,
Hot Spring, Pike, Sevier and Polk counties, and northward.

Alunogen
Reported by Purdue from Searcy County.

Ankerite
Calcilum-magnesium-iron carbonate. In seams, crevices, etc, and in
larger masses, in calcerous rocks; shades into dolomite and calcite. Magnet
Cove.

Antimony

Since 1873 antimony has been mined intermittently in Sevier and How-
ard counties, near Antimony and Gillham. This field is believed to extend
westward into Oklahoma.

The rocks of the antimony region are alternating thinly bedded sand-
stones and sandy or muddy shales, of Pennsylvanian and Mississippian age.
They are of a light-yellowish or drab color where exposed, and dark gray
to black where unweathered. The rocks have been thrown into very regu-
lar parallel folds running a trifle north of east. The folds are so close that
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in many places the dip of the rocks approaches perpendicularity, and so
_regular that the strike of the rocks is sometimes used to tell direction.

The ore bodies occur in thin lenticular masses whose longest dimen-
sion approacheg verticality and may reach more than 100 feet. The width
may be from 3 or 4 feet to 20 or even 40 feet; the thickness ranges from a
“feather-edge” to 2% feet. ) ]

REFERENCES

Hess, F. L.—The Arkansas antimony deposits. Bulletin No. 340, U S Geol.
Surv., Washington, 1908.

Apatite ,
Calcium phosphate and chloride (or fluoride). In crystalline rocks, also
associated with dolomites. Magnet Cove.

Aplome

Part of the common iron garnet is in this form. Magnet Cove.

Aprodite

In beds or masses; Pulaski and Garland counties.

Aragonite
Occasionally as “flos-ferri” in iron ore deposits; distribution general,
though not abundant.

Arkansite
One of the rare minerals found in Magnet Cove, which has attracted
wide attention among students of geology, is Arkansite (Titanic acid or
Brookite). It is in the form of thick black crystals and is much sought after
by collectors of mineral specimens, but has no particular commercial value.
Its characteristics and geological significance is discussed in numerous
papers and publications of a scientific nature.
REFERENCES
Shepard, Charles Upham.—On three new mineral species from Arkansas.

American Journal of Science, second series, Vol. LII. Arkansite, Ozarkite and
Schloromite, New Haven, 1846.

Asbolite

Sparingly in pockets or crevices among shales and intrusive rocks;
Ouachita River, south of Hot Springs; possibly in Montgomery county also.

Asphalt

There are seven asphalt deposits, three of which are in Pike County, and
four in Sevier County, in Southwestern Arkansas, which have been examined.
The asphalt deposits in Pike County are near Pike, Delight, and Mur-
freesboro. The deposits in Sevier County are between Dierks and DeQueen,
near the village of Lebanon.

The asphalt impregnates nearly horizonal beds of loose sand in the
basal part of the Dierks limestone lentil or still lower in the Trinity forma-
tion. The deposits thus consist of asphaltic sand except at one place where
the asphalt impregnates the Pike gravel member at the base of the forma-
tion. The layers containing the asphalt{ range from an inch to 12 feet in
thickness.

The asphalt deposit near Pike is the only one from which asphalt has
been shipped in commercial quantity. The asphaltic sand mined at that
locality from 1903 to 1906 by the Arkansas Asphalt Company is said to have
amounted to 4,815 tons, valued at $22,368. It was used in Little Rock in
paving West Markham Street from Main to Cross streets, a distance of 12
blocks, and in paving part of Center Street. A 2-inch surface of the asphalt
was laid upon a 5-inch concrete base, which rested upon clay. Owing to
improper preparation of the asphalt the paving was not entirely satisfactory.
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| HOW TWO VALUABLE MINERALS ARE |
MINED IN ARKANSAS

Manganese Mine, Independence County.
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The asphalt deposit near Delight is thin, the reported thickness being
3 to 6 feet. If the deposit is later proved to maintain that thickness under
a considerable area, it might be profitably worked, but the overburden is so
thick, 30 to 35 feet or more, that underground mining would probably be
necessary. The asphalt exposed at the other localities is not thick enough to
be mined and probably is no thicker away from the outcrops.

REFERENCES

Miser, Hugh D. and Purdue, A. H.—Asphalt deposits and oil conditions in
Southwest Arkansas. U. 8. Geol. Surv. Bulletin 691-J, 1918,

Augite
Aluminum- mangesmm calcium-iron silicate (Pyroxene). In basic igneous
rocks. Magnet Cove.

Aventurine Quartz

Quartz spangled with scales or other mineral; intercalcated with black
shales; Micaceous. Magnet Cove.

Barite
Scattering deposits in Pike, Polk, Pulaski, Saline, Garland and Mont-
gomery counties.

Bartholomite

Incrustation in crevices as result of decomposition of pyrite; probably
some of the red copperas, as at Rabbit Foot mine, Saline County, is this or
the allied mineral, Botryogen.

Basanite
In beds, much jointed, in axes of uplifts; Pulaski County.

Bauxite

Arkansas’ bauxite production has increased so rapidly that since 191¢
the State has produced over 80 per cent of the bauxite mined in this country.

In 1915 the output was more than 90 per cent of the total and has continued
at this rate to the present time.

s
The only operators of importance in 1920 are the Republic Mining and
Manufacturing Company of Little Rock; the American Bauxite Company of
Bauxite; the Globe Bauxite Company of Chemical Spur; and the Du Pont
Chemical Company of Wilmington, Delaware.

The major part of the production comes from what is known as the
Bauxite District, sometimes called the Bryant District, lying about 18 miles
southwest of the city of Little Rock and covering an area of about 12 square
miles in Bryant township of Saline county. The second and lesg important
district is known as the Fourche Mountain District, lying immediately south
of the city limits of Little Rock in Pulaski County and embracing an area

somewhat larger than the Bauxite District. The two areas are about 14
miles apart.

Arkansag produced, in 1920, 481,279 long tons, as compared with a total
domestic production of 521,308 tons of the value of $3,247,345.

Estimates of the quantity of bauxite ore obtainable in the Arkansas
field range from 5,000,000 tons, by John T. Fuller, superintendent of the
American Bauxite Company, to 50,000,000 tons, by Dr. Chas. W. Hayes of
the U. S. Geological Survey. It is probable that the amount of ore that-will
be mined will be somewhere between these extremes.
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Bauxite Production in Arkansas by Years.

Year Long Tons Year Long Tons

1899 5,043 1910 *115,836

1900 3,445 1911 *125,448

1901 867 1912 *126,105 Value
1902 4,645 1913 169,871 $ 846,988
1903 25,713 1914 195,247 976,686
1904 25,748 1915 268,796 1,370,489
1905 32,956 1916 375,910 2,011,590
1906 50,267 1917 506,556 2,724,007
1907 * 63,505 1918 562,892 3,133,880
1908 * 37,703 1919 333,490 1,855,159
1909 *106,874 192¢ 481,279 2,897,892

*Including small productions from Tennessee.

REFERENCES

Hayes, C. W.—“The Arkansas Bauxite Deposits,” 21st Annual Report, U.
8. Geol. Survey., pt. 3, 1901, pp. 435-472.

Mead, W. J—“Occurrence and Origin of the Bauxite Deposits of Arkansas,”
Economic Geology, Vol. 10, No. 1, January, 1915.

Biotite

Sparingly in granitic rocks.

Braunite

Manganese sesquioxide and silicate. In veins or intrusions. Magnet
Cove.

Breunerite
Iron-magnesium carbonate; shading off into ankerite and dolomite, in
similar situations; distribution irregular.

Brookite
Titanic acid. See Arkansite. (Var.) See Psuedobrookite, occasional
reddish or hair-brown crystals as “float,” but Arkansite is most common.
Magnet Cove.

Brucite

Hydrous magnesium oxide; occasional in masses of serpentine; Saline
County.

. Cement Materials

Inasmuch as clays occur in almost every part of the state in greater
or less abundance, it is assumed that the location of the chalk, at White
Cliffs, must determine the site of a possible cement factory. A special effort
has therefore been made to ascertain whether the clays at and near the
chalk deposits are available for the production of cement. Little River and
Sevier County clays are intimately associated with the post-tertiary gravels,
and cover large portions, not of Little River and Sevier Counties alone but of
several of the adjoining counties in the Southwestern part of the state.

The proximity of the natural gas field of Southern Arkansas and North-
west Louisiana to the White Cliffs chalk deposits affords an additional ad-
vantage for the utilization of the abundant supply of materials in Southwest
Arkansas for the manufacture of cement.

“Limestone suitable for Portland cement occurs in many counties in the
northwestern part of the state.”—U. S. Geol. Surv, Bull. 624.

‘ REFERENCES
Branner, John C.~—On the manufacture of Portland cement. Annual Re-

port of the Geol. Surv. of Arkansas for 1888, Vol. II, Little Rock, 1888. Con-
tains tables of analyses of Arkansas chalks and clays.
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“The Cement Materials of Southwest Arkansas.” Transactions of the
American Institute of Mining Engineers, 1897, Vol. XXVII, 5 cuts and map.

Reply to criticism of R. T. Hill, on “The Cement Deposnts of Arkansas.”
Transactions American Institute of Mining Engineers, Vol. XXVII, New York,
18917.

Eckel, E. C.—Portland Cement Resources of Arkansas. Bulletin No. 243,
U. S. Geol, Surv., Washington, 1905.

Fitzhugh, G. D.—The Portland cement materials of Southwestern Arkan-
sas. Engineering Association of the South. Transactions, Vol. XV, 1905.

Hill, Robt. T.—Criticism of the paper of J. C. Branner on ‘‘Cement De-
posits of Arkansas.” Transactions of the American Institute of Mining En-
gineers, Vol. XXVII. % 2

Chalcopyrite

Sevier County, west of Gillham; not mined.

Chalk

The chalk deposits of the state, so far at least as the Geological Survey
has been able to outline them, are confined to Little River County. It
is highly probable, however, that similar or more or less modified deposits
may be yet found in adjacent counties along the northeastern extension of the
outcrop. The chalk is exposed at and about the village of Rocky Comfort
and at and about White Cliffs Landing on Little River. The most extensive
exposures are those about Rocky Comfort where the chalk and black soil
derived from its decomposition cover an area of about twenty square miles.
The chalk and the chalky limestones extend further north and further east
than they are represented * * * but they are covered in those directions by
superficial post-tertiary deposits of clay, gravel and sands to depths which
would probably render their handling unprofitable. Even, the derived black
soil is itself too thick in many places to admit of removal. The area over
which the chalk is actually exposed and without covering about Rocky
Comfort is estimated to be only about 900 acres.

The value of this chalk is hardly appreciated at the present time.
When we consider that chalk is a very soft rock, and therefore, does not
require grinding as do the compact limestones, and further the greater ease
with which it can be burnt to lime, its superiority over other limestones
may be seen. The fact that this bed is the only one known to exist in the
United States may increase its value. * * These cliffs which long have been
a landmark of the region, are about 150 feet high, perpendicular, and as white
and almost as pure as the celebrated chalk cliffs of Dover, England. * * *
The following analyses show how closely it agrees in composition with the
chalk of Medway, England, which has been so long used in the manufacture
of Portland cement:

Medway, Rocky ‘White

England. Comfort. Cliffs.
Carbonate of Lime 88.50 88.48 90.32
Cartbonaterof "Magnesia,, B EIar o wies ¥e /e S e ETiin el ] S Trace
Iron Oxide 5 R E2IN05 1.25 6.85
Alumina 2.82 - 1.25 1.30
Alkalies 2EC I AT None
Silioat st i Lnll. ks NoRre sl el RN LS 5.45 9.77 6.85

REFERENCES

17 l]g;mlns?g John C.—Reports Arkansas Geological Survey, Vol. II, 1888, and
ol 4

Marcou and Belknap.—Jura. Neocomian and Chalk of Arkansas. American
Geologist, Vol. 1V, pp. 357-367, December, 1889, 3

Anonymons.——Chalk of Southwestern Arkansas. Stone, April, 1902, Vol.
XXI1V, New York, 1902.

’I"lft, J. A—Chalk of Southwestern Arkansas, with notes on its adaptability
to the manufacture of hydraulic cement. Twenty second Annual Report of
the U. S. Geol. Surv., Part III, Washington, 1902.

Chrysolite
In crystals and disseminated grains in igneous and metamorphic rocks,
some peridotites; Fourche Mountain and northwestwards; Pulaski and
Saline counties; Murfreesboro and in Magnet Cove.
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Celestite (Strontium Sulphate)

Howard, Pike, and Sevier counties, as thin layer in lower Cretaceous
limestone.

Cinnamon Stone
In float and in metamorphic rocks. Magnet Cove.

Clays

The Tertiary clays are the most important in the state. With their
accompanying sands, marls and organic deposits, they underlie a large part
of the state east and south of the Missouri Pacific Railway, south of Arkan-
sas River. North of this and east of the Paleozoic hills the sediments are
chiefly Quarternary deposits, except Crowley’s Ridge, the lowest part of
which is Tertiary.

Limonite hardpan, or buckshot, is found all over the low country for
50 miles or more west of Crowley’s Ridge. On the east of the ridge it is but
a narrow fringe along its base below Poinsett county, but north of this county
it spreads over the whole region as a subsoil, in places rising to the surface
and varying in depth from 3 to 7 feet. It extends eastward to the alluvial
bottoms of the St. Francis. Along the Cache River in Greene and Clay coun-
ties much of the land is made up of these slashes or buckshot soil.

In the low, flat lands, commonly known as “slashes,” thin beds of
plastic clays are found at places where acidulated waters have leached the
iron from the soil. Some small potteries get their clays from such places.
The supply of available clays of this kind is uncertain, and most of the areas
covered by them are small. Such clays occur in the flat lands of the Creta-
ceous, Tertiary and Quarternary areas of the state, which, are not alluvial
lands, properly speaking.

Sebastian county is among the leading counties of the state in the
development of its clay industries. Clay shales of the coal-bearing rocks are
used in the manufacture of paving bricks

The abundance of excellent raw materials, the proximity of the deposits
to the coal and gas fields and ample transportation facilities have encouraged
development, giving the county high rank in the output of clay products.

Clays For Drain Tiles.

There is no lack of clay in this state available for the manufacture of
good drain tiles. The light-blue clays through the country lying between
Beebe and Kensett and thence to Judsonia, and between Kensett and West
Point, ih White county, are available for the manufacture of tiles. The clays
about Brinkley, Monroe County, are well adapted to tile making. Along the
western base of Crowley’s Ridge in Phillips, Lee and St. Francis counties,
and on both sides of the ridge in Cross, Poinsett, Craighead, Greene and
Clay counties, these clays are abundant and of excellent quality. They
abound also along Bradshaw and Terre Noir creeks in Clark County. In
the counties south and southeast of Little Rock, clays available for tile
making occur both as surface soils in the valleys (not alluvial) and in
the widespread stratified Tertiary beds of the region.

Fire Clay

“Fire clays occur under nearly all the beds of lignite wherever they have
been found in Crowley’s Ridge. At the base of the great beds on Bolivar
Creek in Poinsett county, are found clays rich in alumina and which might
be of good quality. In Northern Arkansas the Eureka shale is present in
large quantities.” Fire brick are manufactured at Malvern and Camden
from clays of excellent quality.

Kaolins or Pottery Clays

Deposits of kaolin occur at many places and in a variety of formations.
The best known deposits are those of Saline County, near Benton from which
the famous Niloak (a reversed spelling of kaolin) pottery is made. The
beauty and popularity of these wares are due as much to the skill of the
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artists as to the quality of the material from which the pottery is made
though the texture of the clay and its colors are important factors in ceramic
art. No two pieces of this pottery are alike in arrangement of color. Two or
more shades are employed, usually a blue and a brown, in interesting rota-
tion and accidental pattern. No less attractive are the truly artistic designs
by which the clay is shaped into vases, bowls, urns and all manner of nick-
nacks, such as ornament the library table or mantel,

“The kaolins found in Saline county are of three varieties: (1) a com-
pact variety, derived from the feldspathic rocks by decomposition, (2) a piso-
litic variety, found associated more or less intimately with the bauxite
deposits, and (3) a clay-like variety of sedimentary origin, found at Benton.”
The report indicates extensive deposits in this locality.

The Pike County kaolin is different in physical characters from any other
kaolin thus far found in the state. * * * The largest area found in any one
body covered about 10 acres. No exposures of feldspathic rock are within
60 miles of the deposit. * * * The greatest depth at which the kaolin was
found was 25 feet.

A white kaolin of fair refractoriness outcrops on the Kilmer land in
Dallas County and a quantity is reported on Sandy Branch in Ouachita Coun-
ty. Of the latter deposit Doctor Branner says: “After the sand is removed
by washing it is available for the manufacture of pottery and also as a re-
fractory material. The quantity seems to be very large.” The kaolin depos-
its in Magnet Cove are not considered of commercial importance.

REFERENCES

OSBranner, John C.~-The clays of Arkansas, Bulletin 351, U. S. Geol. Surv.,
1908. /

Purdue, A. H.—~Possibilities of the clay industry of Arkansas, published
by the Arkansas Brickmakers’ Association, 1910.

Coccolite

Variety of lime-magnegia, pyroxene (Malacolite); in granitic rocks.
Magnet Cove.

Copper

There is no record of copper ore production in Arkansas, although
scattering deposits have been discovered in several places and mined on a
small scale, principally in North Arkansas, at one place in Pulaski County
and in Polk County.

Purdue reported the presence of chalcocite of steel-gray or blackish
type from Carroll County, and it is reported that ore is being mined near
Eureka Springs. Chrysocolla is frequently found in cavities at the zinc
mines. Aurichalcite is also common at many of the zinc mines, but always
in small quantities. :

The only economic source of copper as yet made manifest is the min-
eral chalcopyrite, or copper pyrites, which is intimately associated with
galena in nearly all of the known occurrences of that mineral. (In Pulaski,
Polk, Howard, Sevier, and Montgomery counties).

REFERENCES
Branner, John C.—Report Ark. Geol. Surv., Vol. V, 1892,

Copperas
Iron sulphate. (Malenterite), strictly, but blue vitrol (Chalcanthite)

is included popularly; Melanterite appears to be more abundant than
chalcanthite.
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Map of the Arkansas Coal Field.

Coal

The coal-bearing area of the state is 1584 square miles in extent. The
field reaches from Russellville on the east through Pope, Johnson, Logan,
Yell, Franklin, Crawford, Sebastian and Scott counties to and beyond the
Oklahoma border.

About Clarksville and Russellville in the eastern part of the field, the
product is a high-grade semi-anthracite and in the western part of the field
is produced a high-grade semi-bituminous coal of almost smokeless quality.

Varying widely in character, the Arkansas coals will prove of their
greatest utility, when the differences of quality are more properly emphasized
in the trade and employed for the specifi¢ uses to which each type of fuel is
especially adapted, for a coal that is remarkably well adapted to one purpose
may be ill-fitted for another. The semi-anthracite is preferable for domestic
use, because of its cleanliness, and the semi-bituminous is more suited to
steaming purposes in locomotives or factory furnaces, because of its high-
heat-producing qualities.

Extent of the Coal Supply

The Arkansas coal field lies in the valley of the Arkansas River between
the western border of the state and Russellville. It has roughly the shape
of a Roman capital L. with its base along the Oklahoma line. It is about
33 miles wide and 60 miles long, but it is only in the eastern and western
parts of this area that the Hartshorne coal is probably thick enough or
sufficiently free from partings to be of economic importance. Still, some
300 to 320 square miles will probably contain coal which may be mined. In
places, the coal is over 8 feet thick, and when clean and of good quality, it
has been mined where no thicker than 18 inches. The Hartshorne seam will
probably average about 3 feet thick, and assuming this thickness over 310
square miles, that part of this bed which lies in Arkansag once contained
. something like a billlon and a quarter tons of coal. The small amount of
coal above and below the Hartshorne horizon may be nearly equivalent to
that already mined, which was about 46,800,000 tons up to the end of 1919.
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At an average “recovery” of 80 per cent in mining, the state will therefore
yield only about 850,000,000 tons, but at the present rate of mining, this will
last for 350 years. The rate of mining will probably increase.

% Heating Value of Arkansas Coal.

The coals in the eastern part of the field have about seven to nine
times as much fixed carbon as volatile combustible matter, and are rated as
semi-anthracite. These are sold for domestic use at but little below the
price of the Pennsylvania anthracite. Those in the western part of the
field contain but three to six, generally five, times as much fixed carbon as
volatile combustible, and the coals are bituminous. They are less smoky
than most bituminous or soft coals.

The heating value of the coal, which lies between 13,700 and 14,700
British thermal units, and its specific gravity (average 1.35) place it among
the best coals in the United States. Its moisture and ash are also low, but
it contains a little more sulphur than other high grade coals.

Representative Analyses of Arkansas Coals
(U. S. GEOLOGICAL SURVEY)
Russellville Paris Hartford Jenny Lind

IMOISHULE oo oo i 2.07 2.41 2.89 1.60
Volatile Matter ... 9.81 17.23 19.29 17.40
Fixed Carbon 78.82 70.35 67.34 73.09
Ash : 9.30 10.01 10.48 7.91
Sulphur 1.74 3.21 1.10 1.42
B 13702 13523 13271 14162

Huntington Bonanza  Spadra Denning
Moisture ... 3.53 1.99 3.12 3.64
Volatile Matter ... o 15.90 11.39 15.32
Bixad@Carbent . L. il LS 3 75.05 77.03 73.88
Ash 7.06 8.46 7.16
Sulphur 1.05 1.84 2.43

Bl bl 14017 14087 13793 13743

Mine Face Samples of Arkansas Coal -

The analyses give “as received” values—that is, the analysis shows the
character of the sample as it is recelved at the laboratory in an air-tight
container sealed in the mine.*

SEMI-ANTHRACITE.
Lab. Mois- Vol. Fixed Ash Sulphur B.T.U.
No. ture Matter Carbon
Pope County

Russellville ........... 18756 2.79 1190 75.24 10.07 217 13,356
S o il e S 2687 312 1139 7703 846 1.84 13.793
SEMI-BITUMINOUS

Franklin County:

Denning ....cccccool 1042 .84 16.46 75.32 7.38 1.91 14,645
18746 3.24 15.19 74.01 7.56 2.27 13,756
Logan County ;
Parigy L p el 3174 277  14.69 7347 9.07 279 13,774
18750 2.48 1711 7058 9.83 3.29 13,496
Sebastian County 5
BONANZA sh - et 1.99 1590 75.06 7.06 1.05 14,087
Greenwood . 321 1484 72,66 9.29 3.12 13,5688
Huntington . 1.02 17.88 . 73.61 7.49. 110 14,434
15 Y e A e e e D) 3.56 1573 6556 1516 1.67 12,641

BITUMINOUS

Scott County
EUESY con ARt we” 5 3505 3.37 24.44 6640 5.9 SR Al
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LIGNITE
Quachita County
Legtersis: me. 1 =¥ 32 2647 39.50 2535 22,57 12,58 53 5.877
*Analyses are from Pp. 47-51, U. S. Bureau of Mines Bulletin 22, 1913, or
from Pp. 29 and 30, U. S. Bureau of Mines Bulletin 123 (18750, 18755, 18062,
18746), 1918.
Analyses of Coals of Pennsylvania, West Virginia, lllinois and Kansas.

ANTHRACITE

Lab. Mois- Vol. Fixed Ash Sulphur B.T. U.
No. ture Matter Carbon
No. 1, Pennsylvania...... 5954 2.80 1.16 8821 7.83 0.89 13,298

SEMI-BITUMINOUS
No. 2. (Pocahontas)
West Virginia .............. Avg. 326 13.95 7833 445 0.56 14,950
BITUMINOUS

No. 3, Pennsylvania.... 4352 2.01 33.56 5811 6.32 139 14,441
No. 4, Herrin No. 6
CoalTIErSois e ST ecat 9.21 34.00 48.08 871 153 11,825

No. 5, Kans. Coal........ 23238 25.49 26.07 43.95 4.49 0l 8,788

No. 1 U. S. Bureau of Mines Bulletin 22—p. 172.

No. 2 West Virginia Geol. Survey—Wyoming, McDowell Counties, 1915,
p. 730.

No. 3 U. S. Bureau of Mines Bulletin 22, p. 183.

No. 4 Ill. State Geol. Survey, Coop. Coal Mining Series Bull. 16, Plate
111, 1917.

No. 6 U. S. Bureau of Mines Bull. 123, p. 39.

Directory of Arkansas Coal Mine Operators
SEBASTIAN COUNTY.

Actps Coal Co. Mine No. 1, one and one-quarter miles west of the sta-
tion. Jenny Lind; railroad connections, Iron Mountain; slope opening; C.
C. Woodson, general manager. Huntington; C. R. Dewberry, mine foreman,
Jenny Lind.

Big Vein Coal Co., Smedley mine; three and one-half miles northeast
of Hartford; railroad connections, Midland Valley; slope opening; W. E.
West, president and general manager; Roy Smith, foreman.

Back Bone Coal Co., Jones mine; two miles south of Excelsior; shaft
opening; 70 feet deep; railroad connections, Midland Valley; M. K. McCub-
rey, superintendent and general manager, Greenwood.

Central Coal & Coke Co., mine No. 2; one-half mile north of station,
Huntington; shaft opening; 42 feet deep; railroad connections, Frisco;
Harry Risher, superintendent.

Central Coal & Coke Co., mine No. 3; three miles west of Huntington;
shaft’ opening; 123 feet deep, railroad connectlons Frisco; Harry Risher,
superintendent; Ernest Gurth, foreman.

Central Coal & Coke Co., mine No. 4; one-quarter mile south of station,
Hartford; slope opening; railroad connections, Rock Island; Robert Boyd,
Jr., superintendent; Walter Milan, foreman.

Central Coal & Coke Co., Mine No. 6; three and one-half miles west of
Huntington; shaft opening; 267 feet deep; railroad connections, Frisco;
Harry Risher, superintendent; Joseph Porter, foreman.

Central Coal & Coke Co., Mine No. 10; one-quarter mile west of Hart-
ford; slope openmg, rallroad connections, Rock Island; Robert Boyd, Jr.,
superintendent; J. W. Fitzjarrell, foreman.

Central Coal & Coke Co.. mine No. 11; three miles northeast of Hart-
ford; shaft opening, 254 feet; railroad connections, Midland Valley; John
McCury. superintendent; Joseph Angerer, foreman.

Central Coal & Coke Co., mine No. 15; one-half mile northeast of sta-
tion, Hartford; slope opening; railroad connections, Rock Island; Robert
Boyd, Jr., superintendent; John Bates, foreman; William Harkes, general
manager; Keith & Perry Bldg, Kansas Clty, Mo.
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Enterprise Coal Co., mine No. 2 (formerly known as the Ellard mine);
one and one-half miles east of Hartford; slope opening; railroad connec-
tions, Midland Valley; W. H. Miellmier, manager.

Enterprise Coal Co., mine No. 1; one and three-quarter miles east of
Hartford, slope opening; railroad connections, Midland Valley; W. H. Miell-
mier, manager.

Enterprise Coal Co., mine No. 3. (formerly known as the Dallas mine);
one mile east of Hartford Ark.; slope opening; railroad connections, Mld-
land Valley; W. H. Miellmier, manager.

Excelsior Smokeless Coal Co., mine No. 1; three and one-half miles east
of Hackett; slope opening; railroad connections, Midland Valley and Frisco;
Frank A. Graham, manager.

G. F. Petty Coal Co., Pigeon Hole mine; at Jenny Lind; railroad connec-
tions, Iron Mountain; G. F. Petty, manager.

Greenwood Coal Co., mine No. 2; slope opening; one mile east of Green-
wood; railroad connections; Midland Valley; R. A. Young, superintendent;
Ed Knox, foreman.

Hartford Valley Fuel Co., mine No. 2; shaft opening; 188 feet deep;
one and one-half miles southeast of Hartford; railroad connections, Midland
Valley; John M. Young, general manager, 311 South Olive, Pittsburg, Kan-
sas; J. V. Anderson, foreman, Hartford, Ark.

Hackett Coal Mining Co. (Border Mine); slope opening; one and one-
quarter miles west of Hackett; railroad connections, Midland Valley and
Frisco; D. H. Cadmus, manager.

Hackett-Excelsior Coal Co. (Elder mine); slope opening; three and one-
half miles east of Hackett; railroad connections, Midland Valley and Frisco;
E. D. Bedwell, Manager, Fort Smith; operated by the Harper & Coleman
Coal Co.; W. T. Harper, Foreman, Fort Smith.

Jenny Lind Smokeless Coal Co., mine No. 18; shaft opening; three
miles west of station; Old Jenny Lmd, railroad connections, Iron Moun-
tain; W. K. Leyden, manager, 406 Greenwood avenue, Ft. Smrth

Jenny Lind Co-Operative Coal Co., mine No. 2; slope opening; one-half
mile south of old No. 17 of the Western Coal Mlnmg Co.; railroad connec-
tions, Iron Mountain; Chas. Herbert, manager, Bonanza, Ark.

Jim Fork Coal Co slope opening; three miles northeast of Hartford;
railroad connections, Midland Valley; John Conroy, manager, Hartford.

Keisher Coal Co., Keisher mine; slope opening; one mile east of old
No. 17; Jenny Lind; railroad connections, Iron Mountain; Frank Keisher,
manager.

Katy Coal Co., Mine No. 6; shaft opening; one and one-quarter miles
northeast of Midland; railroad connections, Midland Valley; H. F. Rogers,
manager.

Mama Coal Co., Mine No. 5; slope opening; three-quarters of a mile
southwest of old No. 17; Jenny Lind; railroad connections, Iron Mountain;
Valentine Varvack, manager; Bonanza.

Mama Coal Co., Mine No. 17%; slope opening; three-quarters of mile

southwest of old No. 17; Jenny Lind; railroad connections, Iron Mountain;
N. M. Henson, manager.

Mama Coal Co., Mine No. 3; slope opening; one mile southwest of old
No. 17; Jenny Lind; railroad connections, Iron Mountain; Jos. Dufore, man-
ager, Bonanza.

New Excelsior Coal Co.; Italy mine; slope opening; two and one-half
miles southeast of Excelsior; railroad connections, Midland Valley; G. M.
Cravens, manager, Greenwood.

Smokeless Coal Co., Mine No. 2; slope opening; located one-half mile
east of Montreal; railroad connections, Frisco; C. C. Woodson, president,
Huntington; Chas. Woodson, foreman, Midland.

Ramsey Coal Co., Pigeon Hole Mine: one mile southeast of old No. 17;
Jenny Lind; railroad connections, Iron Mountain; R. J. Ramsey, manager;
R. F. D. 1, Ft. Smith.

Smokeless Coal Co., Mine No. 1; slope opening three-quarters
of mile east of station; Montreal; railroad connections, Frisco; C. C. Wood-
son, president, Huntington; Charles Woodson, foreman, Midland.

Smokeless Coal Co., Mine No. 3; slope opening; three-quarters mile
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east of station; Montreal; railroad connections, Frisco; C. C. Woodson,
president, Huntington; Chas. Woodson, foreman, Midland.

Simmons Coal Co. (Wild Cat Mine); three-quarters mile east of old No.
17; Jenny Lind; railroad connections, Iron Mountain; R. C. Petty, manager,
Jenny Lind.

Smith Coal Co.; slope opening; one mile west of Hackett; railroad
connections, Midland Valley; Richard Smith, manager.

Security Coal Co., Dallas Mine No. 8; slope opening; three-quarters
mile southwest of Midland; railroad connections, Frisco; D. H. Cadmus,
manager, Hackett.

Sun Coal Co.; shaft opening; four miles east of Hackett; railroad con-
nections, Midland Valley and Frisco; D. H. Cadmus, manager.

Turnipseed Coal Co.; slope opening; one mile east of Montreal; rail-
road connections, Frisco; C. C. Turnipseed, manager, Midland.

Western Coal Mining Co., Mine No. 19; slope opening; two miles
northeast of Iron Mountain Station; Jenny Lind; railroad connections, Iron
Mountain; A.W. Dickinson, general superintendent; Railway Exchange Bldg.,
St. Louis, Mo.; Milton Dollar, foreman, Jenny Lind.

Woodson-Barr Coal Co., Mine No. 135; slope opening; three miles
east of Bonanza; railroad connections, Frisco; R. J. Barr, manager, 123
Greenwood avenue, Ft. Smith.

Young Coal Co., Golden Goose Mine; slope opening; one-half mile south
of Jenny Lind, Ark.; railroad connections, Iron Mountain; J. W. Young,
manager.

Simon Coal Co., Pigeon Hole Mine; slope opening; one-quarter mile
northeast of Jenny Lind; railroad connections, Iron Mountain; Phil Simon,
manager, Jenny Lind, Ark.

Henry Cox Coal Co., Pigeon Hole Mine; slope opening one-half mile
southwest of Jenny Lind; railroad connections, Iron Mountain; Henry Cox,
manager.

Joe Smith Coal Co., Pigeon Hole Mine; slope opening; three-.
quarters mile southwest of Jenny Lind; railroad connections, Iron Moun-
tain; Joe Smith, manager.

W. Vehitting Coal Co., Strip Mine; one mile east of Jenny Lind; rail-
road connections, Iron Mountain; W. Vehitting, manager.

G. W. Gunn Coal Co., Strip Mine; -one-half mile east of Jenny Lind;
railroad connections, Iron Mountain; G. W. Gunn, manager.

Midland Coal Co., Mine No. 5; Pigeon Hole Mine; slope opening; two
miles northeast of Midland; railroad connections, Midland Valley; W. D.
Robinson, manager.

New Corrado Coal Co., Mine No. 1; slope opening; three-quarters
mile east of Arkoal; railroad connections, Frisco; C. E. McKoin, general
manager, Huntington; B. J. Malone, superintendent, Arkoal.

Rush Coal Co., Rabbit mine; pigeon hole; slope opening; two and one-
half miles southeast of Hartford; railroad connections; Midland Valley; W.
H. Rush, manager.

FRANKLIN COUNTY.

Alix Coal Co., Superior Mine; slope opening; one and one-half miles
east of Alix; railroad connections, Iron Mountain; James A. Lewis, manager.

Douglas Coal Co., Douglas mine; shaft opening; two miles east of Alix;
railroad connections, Iron Mountain; Ben Douglas, manager.

Haskell Coal Mining Co., Strip mine; three miles north of Branch; rail-
road connections, Arkansas Central; S. C. Awbrey, manager, Ft. Smith, Ark.

Joe Hoeing Coal Co.; slope opening; one and three-quarter miles north-
east of Alix; railroad connections, Iron Mountain; Joe Hoeing, manager;
Coal Hill, Ark.

The W. E. B. Coal Co., Strip Mine; two and one-half miles north of
Branch; railroad connections, Missouri Pacific; S. C. Awbrey, manager, Ft.
Smith, Ark.

Semi-Anthracite Coal Mining Co., Sambo mine; shaft opening one mile
east of Alix; railroad connections, Iron Mountain; H. C. Parmelee, man-
ager, Coal Hill,

Western Coal Mining Co., mine No. 2; shaft opening; one-half mile west
of Denning; railroad connections, Iron Mountain; A. W, Dickinson, general
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superintendent; Railway Exchange Bldg, St. Louis, Mo.; William Eadie,
superintendent, Denning.

Western Ccal Mining Co., Mine No. 6; shaft opening; one and one-half
miles west of Denning; railroad connections, Iron Mountain; A. W. Dickin-
son, general superintendent, Railway Exchange Bldg., St. Louls, Mo.; Wll-
liam Eadie, superintendent. Denning.

Denning Coal Co., Pendergrass Mine; shaft opening; two miles west
of Denning; railroad connections, Iron Mountain; G. A. Slye, manager,
Denning; W. H. Lewis, foreman, Alix.

Liberty Coal Co., Liberty mine; slope opening; two and one-half miles
west of Denning; railroad connections, Iron Mountain; Mat Evans and Ham
Leding, operators, Altus.

Harbottle & Bailey Coal Co., Mine No. 10; slope opening; two and one-
half miles west of Denning; railroad connections, Iron Mountain; Harbottle
& Baley, operators, Altus.

Black Diamond Coal Co., slope opening; two and one-half miles west
of Denning; railroad connections, Iron Mountain; H. Page manager, Altus.

Altus Domestic Coal Co.; slope opening; two and three-quarter miles
west of Denning; railroad connections, Iron Mountain; operated by D. E.
Kline, J. W. Jackman, W. G. Styles and J. B. Hale, Altus, Ark.

JOHNSON COUNTY.

Blue Hill Coal Co., Wallace McKinney mine; shaft opening; three miles
east of Alix; railroad connections, Iron Mountain; H. C. Parmelee, manager,
Coal Hill.

George E. Dodson Coal Co., Mine No. 1; shaft opening; one mile south
of Denning yards; railroad connectlons, Iron Mountain; mine 1s being re-
opened by Dave Pendergrass, Altus.

George E. Dodson, Coal Co., Mine No. 2; shaft opening; one mile east
of Denning yards; Sam Sampson, manager, Denning, Ark.

Clark-McWilliams Coal Co. (Igo mine); shaft opening at the McWil-
‘liams Spur; West of Spadra; railroad coanections, Iron Mountain; T. M.
Clark, manager, Clarksville.

Collier-Dunlap Coal Co. (Tight Wad Mine); shaft opening; one and one-
half miles east of Hartman; railroad connections, Iron Mountain; H. W.
Collier, manager, Clarksville.

Douglas & Son Coal Co., Blue Goose Mine; shaft opening; one and one-
quarter miles southwest of Coal Hill; railroad connections, Iron Mountain;
Ben Douglas, manager.

Johnson Coal Co., Blue Bird Mine; shaft opening; one mile east of
Hartman, Ark.

Boston Spadra Coal Co.; Daley Mine; near Hartman: A. O. Nichols,
general manager, Joplin, Mo.; E. H. Fontain, superintendent, Clarksville, Ark.

Alvin Laster, Sterling Anthracite Coal Co., mine; shaft opening; three
miles south of Clarksville.

Warner Dunlap Coal Co., strip mine; three miles north of Spadra;
‘Warner Dunlap, manager, Clarksville,

Albro Martin, Coal Co., strip mine; two and one-half miles north of Spa-
dra; Albro Martin, manager, Clarksville.

Rosson-Rowe Coal Co., strip mine; three miles north of Spadra; Sam
Rosson, manager, Clarksville.

Johnson-Cunningham; strip mine; two and one-half miles north of Spa-
dra; railroad connections, Iron Mountain; E. H. Johnson, manager, Clarks-
ville.

Kemp-Harding Coal Co., Kemp-Harding mine; shaft opening; near Spa-
dra; railroad connections, Iron Mountain; J. M. Whitting, manager.

Fafter Coal Co., Fafter Mine; shaft opening; two miles east of Alix;
railroad connections, Iron Mountain; H. C. Parmelee, manager, Coal Hill,
Ark.

Spadra Ceal Co., Sunshine mine; shaft opening; near the station. Mon-
tana; railroad connections, Iron Mountain; D. A. McKinney, manager, Clarks-
ville.

Smokeless Anthracite Coal Mining Co.; shaft opening; two mil~s west
of Spadra; railroad connections, Iron Mountain; J. E. James, manager,
Clarksville, 5 :
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Johnson-King Coal Co., Johnson-King Mine; shaft opening; three miles:
north of Spadra; railroad connections, Iron Mountain; E. H. Johnson, man-
ager, Clarksville.

Lucas Mardis Coal Co., Kneed More Mine; shaft opening; near the
Sunshine Mine, Spadra; railroad connections, Iron Mountain; P. P. Mardis,
manager, Clarksville.

Spadra Creek Coal Co., Pig Mine; shaft opening, near the Kneed More:
Mine; railroad connections, Iron Mountain; E. J. Mardis, manager, Clarks-
ville.

W. A. Hill Coal Co., Hill Mine; shaft opening 40 feet deep; two and one-
half miles east of Denning yards; railroad connections, Iron Mountain; W.
A. Hill, manager, Coal Hill.

LOGAN COUNTY.

C. N. Alexander Coal Co.; shaft opening; two miles south of Scranton;
railroad connections; Missouri Pacific; C. N. Alexander, manager.

Davis Coal Co.; slope opening; six miles northwest of Paris; railroad
connections, Missouri Pacific; W. T. Davis, manager,

Grand Coal Co.; Mine No. 1; shaft opening; three_-quarters mile north-
east of Paris; railroad connections; Missouri Pacific; W. A. Tinsley, man-
ager.

Grand Coal Co.; Mine No. 2; slope opening; one mile northeast of
Paris; railroad connections, Missouri Pacific; W. A. Tinsley, manager.

Hendricks Cook-Coal Co.; slope opening; Paris; railroad connections,
Missouri Pacific; C. H. Hendricks, manager.

Watson-Sons Coal Co.; slope opening; one-half mile north of Paris;
railroad connections, Missouri Pacific; Jos. Watson, manager. .

James A. Cane Coal Co.; Independent mine; slope opening, at Paris;
railroad connections, Missouri Pacific; James A. Cane, manager.

New Blue Ribbon Coal Co.; slope opening; west of Paris; railroad con-
nections, Missouri Pacific; H. Wann, manager. :

Liberty Coal Co.; slope opening; one-half mile northwest of Paris;
railroad connections, Missouri Pacific; Chas. Wahl, Jr., manager, Paris, Ark.

Local Coal Co.; slope opening; Paris; railroad connections, Missourf
Pacific.

New Union Coal Co.; slope opening; two miles west of Paris; railroad
connections, Missouri Pacific; H. S. Forrester, manager.

Ramie Coal Co.; slope opening; one mile northeast of Paris; railroad
connections, Missouri Pacific; J. R. Ramie, manager.

W. H. Coats Coal Co.; slope opening; Paris; railroad connections, Mis-
souri Pacific; W. H. Coats, manager.

Jewel Coal Co. (old Paris Mine); shaft opening one and one-half miles
north of Paris; railroad connections, Iron Mountain; Chas. A. Gaither, super-
intendent. :

POPE COUNTY.

Southern Anthracite Coal Mining Co.; Bernice Mine No. 1; shaft op~n-
ing, 486 feet deep: three and one-half miles southeast of Ru-sellville; rail-
road connections, Iron Mountain and Dardenelle Branch; J. G. Puterbau<h,
president, McAlester, Oklahoma; E. W. Hogan, superintendent, Russellville.

Southern Anthracite Coal Mining Co., Mine No. 2; slope onening: three
miles southeast of Russellville; railroad connections, Iron Mountain and
Dardenelle Branch; J. G. Puterbaugh, president. McAlester, Oklahoma; E. W.
Hogan, superintendent, Russellville.

Chas. Reynolds Coal Co.; slope opening; four miles northwest of Russell-
ville; Chas Reynolds, manager.

Ouita Anthracite Coal Mining Co.; three miles west of Russellville.

Nolen-Heir & Gilbreath Coal Co.; five miles northwest of Russellville;
R. I. Noland, manager, R. F. D. 3, Russellville.

Lewis Coal Co., Ouita Mines Nos. 1-2; shaft openings; three’and one-
half miles northwest of Russellville; B. V. Lewis, manager, R. F. D, 3, Rus-
sellville. )
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SCOTT COUNTY.

Hodge Coal Co.; slope opening; Bates; railroad connections, Waldron
Branch, Kansas City Southern; idle.

Bethel Coal Co.; Heavner Mine; slope opening at Bates; idle.

Harper Coal & Coke Co.; Mine No. 1; at Baley; idle.

Bates Smokeless Coal Co.; Mine No. 2; slope opening; Bates; J. G.
Puterbaugh, president, McAlester, Okla.; idle.

CRAWFORD COUNTY.
John Owens, Grassy Lake Mine; near Alma; idle.

WASHINGTON COUNTY.

J. W. Turnsill; two and one-half miles south of Baldwin.
J. R. Stanberry, Baldwin; idle.

H. M. Reed, Baldwin; idle.

‘'W. M. Edwards & Son Coal Co.; Baldwin; idle.
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Production of Coal In Arkansas By Years.

Year Short Tons Year Short Tons
1840 220 1902 1,943,932
1860 200 1903 2,229,172
1880 14,778 1904 2,009,451
1881 20.000 1905 1,934,673
1882 \ 22,000 © 1906 1,864,268
1883 50,000 1907 2,670,438
1884 75,000 1908 2,078,357
1885 100,000 1909 2,377,157
1886 125,000 1910 1,905,958
1887 129,600 1911 2,106,789
1888 276,871 1912 2,100,819
1889 279,684 1913 2,234,107
1890 399,888 1914 1,836,540
1891 542,379 1915 1,652,106
1892 535,658 1916 * 1,994,915
1893 574,763 1917 2,143,579
1894 572,626 1918 2,227,369
1895 598,322 1919 *1,285,738
1896 675,374 1920 ; *1,990,263
1897 856,190 1921 *1,253,552
1898 1,205,479 *Tonnage of Southwestern Inter-
1899 843,554 state Coal Operators’ Association, esti-
1900 1,447,945 mated at 95 per cent of total produc-
1901 1,816,136 tion. 4
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Diamonds

Four areas of peridotite (diamond-bearing rock) near Murfreesboro;.
Pike County, are described in a report by Hugh D. Miser, (Bulletin 540—U):
pubiished by the U. S. Geol, Surv. in 1913. One of these, that near the mouth
of Prairie Creek, has been known to geologists since 1842. The rock was:
not known, however, to be peridotite until 1889, when Branner and Brackett
studied and described the nature of the rock and its geologic relations.. It
is said that Dr. Branner spent balf a day searching the surface of the small
area for diamond specimens. Not finding any of the precious stones he re-
frained from making a sensational announcement or arousing undue hopes,.
but'published his discovery in a conservative report that at the time attracted
the attention of the scientists more for its importance in suggesting the
time and character of the disturbing influences, which about the close of
the Cretaceous sank the greater part of Arkansas beneath the ocean, than.
for its value in disclosing a new diamond field. Dr. Branner’s extreme cau-
tion, displayed in this matter, was due, no doubt, to his consideration for the:

Reduction Plant, Arkansas Diamond Corporatioﬁ, Murfreesboro, Ark.

public mind which, at about that time, had been disappointed by the failure
to find gold in the same region, following a tremendous excitement and the
loss of many millions of dollars in unwise mining ventures.

The first diamonds were actually found in 1906, seventeen years after the

visit of Doctor Branner to the Prairie Creek district. To John Huddleston,
now of Arkadelphia, belongs the credit of discovering the first diamonds.
These rough stones were sent to a Little Rock jeweler and were later cut
by Tiffany in New York, being pronounced perfect gems, equal in purity to
those of South Africa. Thus the public came to know of the presence of
diamonds in Arkansas. The lands containing the deposits were purchased,
the town of Kimberly was established and mining operations were begun
by several companies.

According to the best information that is available at least 5000 dia-
monds were found up to the end of 1919. These included, white, brown and
yellow stones and a canary-colored octahedron weighing 17.85 carats and a
clear, flat stone of 11 carats. Only one company has operated in the field
since 1913, and that upon a small scale. However, it is said that sufficient
diamonds have been found to defray the small maintenance expenses.
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The Arkansas Diamond Corporation, in 1920, erected and put in operation
4 modern reduction plant on its property near Murfreesboro, this plant hav-
ing equipment necessary to wash 100,000 tons of earth annually.

REFERENCES

Branner, John C., and Brackett, Richard N.—The Peridotite of Pike County,
Arkansas. Annual Report of the Geological Survey of Arkansas, for 1890,
Vol. IL

Branner, John C.—Some facts and corrections regarding the diamond re-
giobn ll)?t; %glg?nsas Engineering and Mining Journal, Vol. LXXXVII, New York,
Fe

Kunz, Geo. F., and Washington, Henry S.—Diamonds in Arkansas. Bi-
monthly Bulletin of the American Institute of Mining Engineers No. 20, New
York, 1908. Engineering and Mining Journal, Aug. 10,

Purdue, A. H.—A new discovery of perxdotlte in Arkansas. Economic
Geology, Vol. III, August-September, 1918,

Miser, H. D.—New Areas of diamond-bearmg peridotite in Arkansas. U.
8. Geol. Surv., Bulletin 540.

Dog-Tooth Spar

This variety of calcite less common than rhombohedrons. Magnet Cove.

Dolomite
Ferriferous and cobalteferous; Hot Spring, Polk, Scott, and Logan
counties.
Eleolite

In coarse crystals in granite rock; also in massive rocks; distribution
general and abundant in regions of metamorphic rocks. Pulaski, Saline,
Garland, Hot Spring, Montgomery, Pike, and Polk counties.

Epsom Salt

In caves and old mine tunnels in North Arkansas.

Fahlunite

Hydrous silicate of Hydro-mica group. (Hydrous lime mica). From
alteration of Iolite. Usually in granitic or hornblende rocks. Magnet Cove.

Florite (Opal)
In form of Pealite, ete.; products of hot springs; sand Carbonate mine,
Saline County.

Fluospar
Garland County, near Lawrence; not mined.

Freibergite
Kellogg and McRae mines, Pulaski County, Silver City region, Mont-
gomery County, Sevier County; not mined.

Fuller’s Earth

The developed deposits of Fuller’s earth in Arkansas occur in an area of
about three square miles which lies between Hot Springs and Benton. The
Missouri Pacific railroad passes through this area about seven miles west
of Benton. * * * These deposits were discovered in 1897, by John Olsen of
Benton. Mr. Olsen at first shipped the crude earth to the Fairbanks Pack-
ing Company, St. Louis, by which it was milled and used. He later erected
at Klondyke station a plant for milling the crude earth. At present the

ther operators owning plants within the area are the Fuller’s Earth Union
%%td.) of London, England; the Fuller’'s Earth Company, Genéral, of Wil-
ington, Delaware, ax’d Fred Rcssner, of Little Rock.

\y (A showing of Fullsr’s Earth is also reported in NE. 14, S. 24, T. 8S,,
\ R. 25 W.)
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Arkansas was the second largest producer of Fuller’s earth in the
United States from 1904 to 1907, Florida being first in amount of production.
During 1909, 1910 and 1911, Arkansas was third in output and value, Florida
being in first place and Georgia second. The amount of Fuller’s earth pro-
duced in Arkansas in 1909 was 2,314 short tons, valued at $18,313.00; in
1910 it was 2,663 short tons, valued at $29,137.00.
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Garnet,
Include here Almandite, Andradite, Aplome, Grossularite. See Schorlo-
mite. All occur in “float,” also in garnet rock (grossular) and in granitic and
feldspathic rocks. Magnet Cove.

Geyserite

Silica (Opal). See Pealite, Fiorite, Girasol, Siliceous sinter., (Opal). In °

heavy deposits covering large areas, but of varying character. See under

special names; Porcelain variety (Girasol) like Yellowstone Park deposits
north of Magnet Cove, at “Spanish Diggings.” Magnet Cove.

Girasol (Opal)

About ancient hot spring bowls, with tendency to cuboidal jointing.

Glass Sand

Since the establishment of glass factories at Fort Smith and Texar-
kana, where these industries have access to natural gas, the cheapest and
best of fuels, a more convenient market is afforded for the valuable glass
sands of the state. It is said that the Fort Smith plant uses 1,000 tons of
sand a month and that the Arkansas sands are preferred, but because of an
inability to get cars for the shorter haul the material at present is brought
from Pacific, Missouri.

The glass sands of the saccharodial sandstone, (St. Peter) quarried at
Gulon, Izard County, are probably the purest and most extensive in the state.
This sand is so pure that it is not even stained. Glass sands are found in the
St. Peter sandstone in North Arkansas from Batesville to Fayetteville. It is
quite as good as the best glass sands of Missouri but is of finer grain.

The King’s River member of the Everton limestone formation in Carroll
and Madison Counties is recommended as a glass sand.

At Whitlock Spur, near Bryant, Saline County, there is an extensive
deposit of high grade glass sand.

Purdue says: ‘“The novaculite of the OQOuachita Mountams probably
would produce glass of fine quality.”

A deposit of glass sand is reported in Jefferson County near Pine Bluff.

With reference to the glass sands of Crowley’s Ridge, in Greene County,
the following is quoted from the report of the Arkansas Geological Survey,
Vol. I1, 1889.

“The sand is white. * * * It would make an excellent bottle glass
sand, or even the cheaper grades of window glass could be made from it.
Its product would be green in color, but less deep than the common green
bottle glass, owing to the small amount. of iron present. With soda and lime
added it would make a fairly good window glass.”

REFERENCES
Burchard, E. F.—Glass Sands of the Middle Mississippi Basin, Bulletin No.
285, U. S. Geol. Surv.
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Gold

For many years there has been a vague, but persistent faith in the
existence of gold in paying quantities in Arkansas. From time to time re-
peated discoveries of this metal have caused much excitement in different
localities. One by one the successive “finds” have proven barren when
thoroughly tested. The little known portions of the mountainous country
have always been regarded curiously and reported discovery In those
regions have received more ready credence, perhaps because of the supposed
existence of granite rocks.

.The various agencies which have been at work in Arkansas have not had
access to any important supply of gold; the processes of deposition have
acted too rapidly to accumulate gold in workable deposits; the auriferous
deposition, if any has taken place, has been spread over such vast areas as
to dilute the whole to a condition of extreme poverty; there has been no
special accumulations; structural conditions are unfavorable; gold is absent
in situations most favorable for its retention and is invariably absent in the
“float” and the sands and gravels. Nowhere has gold been found in workable
quantities. | |

REFERENCES
Branner, John C.—Annual Report, Ark. Geol. Surv., 1888, Vol. I

‘‘Granite’’ (Syenite)

The total area of igneous rock exposed within the boundaries of the
State of Arkansas does not exceed thirteen or fourteen square miles, but
the value of these rocks as building and paving materials gives them great
economic importance.

The eleolite syenites were probably all produced from one magma,
but since they occur in four well-defined areas, and as the rocks which form
these various areas differ greatly in their mineralogic independent groups,
which can hardly be sufficiently correlated with the others to allow of their
all being described together.

These four regions are:

1. The Fourche Mountain or Pulaski County region.

2. The Saline County region.

3. The Magnet Cove region.

4. The Potash Sulphur Springs region.

Outside of these four typical regions there are many dikes of igneous
rock which as far as their petrographic characteristics are concerned might
be associated, as well with one group as with another, and which are, as a
matter of fact, probably directly connected with none of them, although
formed from the same magma from which they all derived their material.

(In additon to the masses described there are four masses of peridotite
near Murfreesboro, Pike County, together with a number of related dikes.
A study of these masses has proved that these igneous rocks of Arkansas
were all probably formed during the land interval separating the upper and
lower Cretaceous periods.)
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Graphite

Graphite {s abundant and pure in many localities in the Trap Mountains
in Hot Spring County. It occurs also in the form of graphitic shale in
Garland and Montgomery counties. Some of this material is of excellent
quality, while some of it occurs in streaks or pockets only, and much is
mixed with earthy matter. The impure varieties are available for paints.

Purdue says: “Possibly the most promising outcrop is in the bed of
Collier Creek at Buttermilk Springs, northeast of Caddo Gap in Montgomery
County.
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Drake reports the presence of graphitic Shale at the Dickinson brick
.yard in the southern part of Little Rock—a gray-black material suitable for
paint making.

Gravel

Several thick deposits of gravel are widely distributed along the north
.edge of the Gulf Costal Plain. The gravels are of Lower Cretaceous, Upper
Cretaceous and Quarternary age and are composed mainly of pebbles of
novaculite (a variety of chert) derived from the Arkansas novaculite ex-
posed in the Ouachita Mountain region. They are used in making concrete,
in ballasting railroads and in the construction of wagon roads. The Pike
gravel is the thickest and most persistent gravel bed in the area and has a
larger surface distribution than any other. The thickness is rather uni-
form, being in most places between 20 and 50 feet, but it apparently attains
100 feet near Pike. This gravel consists of pebbles usually less than half
an inch in diameter, but it contains many larger ones and also many cobbles
as much as ten inches in diameter. These pebbles have not been used in
tube mills, but they are of such a character that it is believed well selected
pebbles may be suited for this purpose.

The gravel beds of Crowley’s Ridge in Northeast Arkansas are of varying
thickness, being deposited on a surface which indicates very considerable
erosion at a period prior to their deposition. The gravels are made up mainly
of a light-colored chert, are generally well rounded or waterworn, rarely
angular and always well polished. When in place they are always rudely
-assorted, cross-bedded and mingled with more or less sand. The gravel is
considerably above the general level of the country, reaching often to the
very tops of the highest hills. Deposits occur at various points along the
ridge from the Missouri border to Helena.

"In the bed of the Arkansas River throughout its course in Arkansas and
in the beds of many of its tributaries, are gravel bars containing large
quantities of material suitable for road-building.

On the higher hills about Little Rock and northwest of that city are
quantities of surface gravel. Similar ridges occur in Saline, Grant and
Dallas counties and in other parts of Southwest Arkansas.
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Greenockite
In zinc and lead districts of North Arkansas.

Grossularite

See Garnet. Grossular rock and other non-crystalline or crypto-crystal-
line forms. Magnet Cove.

Gypsum

“The Trinity formation (of Southwest Arkansas) is rich in gvpsum and
gypsiferous marls, the latter too impure for the arts, but suitable for an agri-
cultural fertilizer or land plaster. At the gypsum bluff, or “Plaster Bluff,”
as it is familiarly called, two and one-half miles south of Murfreesboro, in
Pike County, there are strata of pure saccharoidai alabaster, from 6 inches
to 6 feet in thickness, with seams of satin spar. This gypsum is sufficiently
pure to make plaster of paris, as well as fertilizer, and will no doubt be a
source of much wealth to the country some day. The same geologic horizon
as that containing the gypsum beds on Little Missouri River outcrops spar-
ingly at many points along the southern scarp of the Fort Towson road
valley.”—Report Arkansasg Geol. Surv., Vol. II, 1888.
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Prof. A. H. Purdue rhentions the presence of gypsum on Messers Creek,
north of Center Point, in Howard County.

Gypsum, or “satin spar,” occurs in broad crystals, fibrous and earthy,.
in the zinc and lead districts of North Arkansas. This mineral also has
been observed in parts of Saline County where pyrite and limestone are
found.

REFERENCES
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Halotrichite

Incrustations in black shale; Sloan’s well, Black Spring, Montgomery
County; Cox’s Alum Springs near Boles, Scott County.

Hornblende

Aluminous magnesia-lime Amphibole. In syenites; Diamond Jo quarry
and other places near and in Magnet Cove.

Hydrotitanite
Altered Perofskite. In crystals, locally, form perofskite, but gray color.
Magnet Cove. ;

Hypersthene

Magnesia-iron-silicate. Some of the labradorite rock, bearing brookite
crystals, has also this mineral. Magnet Cove.
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Idocrase
Aluminum-calcium-iron-magnesia silicate. Vesuvianite (Syn.); as ido-
crase rock, sometmes with imbedded crystals. Magnet Cove.

Iolite «
‘Alumina silicate, with other bases. In metamorphic rocks, rarely in un-
altered condition. See Fahlunite for altered forms., Magnet Cove.

Iron

The result of the survey’s investigation of the iron deposits of the
state have not met the expectations and hopes of their commercial value,
with which the work was begun. The number of places at which iron de-
posits occur throughout the state is almost endless, but the examination of
these deposits and the chemical analyses of the ores show that most of
them are either too limited in extent, or that they are too low in grade to
admit of their being worked. The deposits of Lawrence and Sharp counties
are the only ones that merit attention, and whether these deposits can be
worked now must depend on economic conditions—transportation, markets
and competition.

REFERENCES
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Iron Pyrites

The constantly increasing use of pyrites in the manufacture of sulphuric
acid may make available in the future the deposits which occur on the South
slope of West Mountain, two miles west of Hot Springs, Garland County; in
Southern Polk County and at Golden City, in Logan County.

Pyrite (“fool’s gold,” “mundic,” iron disulphide; sulphur, 53.4; iron,
46.6 per cent; brass yellow, often in cubes, sometimes massive), found in
small quantities at a few of the zinc mines in North Arkansas; notably hard.

Jasper .
Of various colors, among the ancient hot spring deposits; Montgomery
County; Caddo Gap, Polk County; Eagle Hill.

Jefferisite
Micaceous, swells enormously when highly heated; associated with
aegerite-rock, and among other metamorphic rocks, as serpentine; north
of Magnet Cove; Garland and Hot Spring counties; south of Hot Springs;
McAllister’s mill, Saline County; Montgomery County.

Labradorite

Lime-soda feldspar; as base of intrusive rocks, in basaltic and other
basic rocks.

Lead

“Galena (lead sulphide)—the principal lead ore mineral—has been
mined in limited quantities in Baxter, Benton, Carroll, Boone, Marion, New-
ton, Washington, and other counties of Northern Arkansas, In Western Ar-
kansas it has been found sparingly and mined occasionally in Garland
County, near Blakely Creek; Hot Spring County, at Point Cedar; Mont-
gomery county, at Rubicon, near Virginia City and at Minnesota, Montezu-
ma, Walnut and Waterloo mines; Pulaski County, Kellogg and McRae
mines; Sevier County, at Bellah mine, in Gulch shaft, New Discovery shaft,
near Conboy and elsewhere. Cerusite (lead carbonate) occurs in Howard,
Montgomery, Newton and other counties, with galena and coating it in
mines in Northern Arkansas.”—Bulletin 624, U. S. Geol. Surv., Useful Min-
erals of the United States.
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MINE PRODUCTION OF LEAD IN ARKANSAS

Year Short Tons Year Short Tons

1909 19 1915 437

1910 28 1916 820

1911 - 24 1917 852

1912 1918 564

1913 18 1919 687
. 1914 28

The ores are galena, sphalerite and smithsonite and the concentrates
produced are generally of high grade and free from or very low in iron or
lime. The sphalerite has frequently assayed 2 to 3 per cent above the price
basis of 60 per cent, metallic zinc content. The sphalerite and smithsonite
are shown by analysis to contain appreciable quantities of cadmium, espec-
ially in a yellow variety of smithsonite, known locally as turkey fat, which
shows as high as 0.8 per cent of cadmium.

REFERENCES
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Lignite

Extending northwestward from Camden, is a small area of typical brown
subcannel coal, which has been tested for oil and gas production with very
favorable results. The coal bed has been traced from about 2 miles north-
west of Camden for 13 miles to the northwest and has been opened and
mined in a small way at a number of places. The coal ranges from 3 to 6 feet
in thickness.

Physically the Camden coal, as it comes from the mine is brownish
black and compact and has a generally uniform even texture and structure.
Occasionally fragments of lignite with clearly marked woody structure may
be seen. It has an uneven conchoidal fracture. It is soft but not friable,
that is, it may be easily mined with the pilck and may be cut with a knife
ag readily as compact dry clay, but will not crumble between the fingers.
When cut or scratched with a knife it shows a shiny or oily streak. Upon
being exposed to dry air, the coal contracts and cracks both along the bed-
ding and at right angles to it so that fragments may be broken by the hand,
but the mass does not fall to pieces. The coal is then blacker and harder
than when fresh and the streak or powder is more nearly black. On being
exposed for a short time to the repeated action of rain, dew, and snow,
however, it will disintegrate into small particles.

From this description the coal is evidently of lignite rank, but so far as
tested it appears to give a higher candlepower gas than other lignites.
<Chemically, as shown by the analyses it contains from 32 to 38 per cent of
water when fresh. In dry air the moisture will reduce to 9 to 11 per
cent, but this will be reincreased to 20 to 223 per cent if the coal is sub-
mitted to saturated air. The volatile matter in the fresh coal is 32 to 36
per cent and 44 to 46 per cent in the air-dried coal; and the fixed carbon in
the fresh coal is 17 to 23 per cent in the air-dried coal. The ash remains
from 7.5 to 11 per cent in the fresh coal and sulphur 0.5 per cent or less
in the fresh material.

This coal was tested by the Pittsburgh Testing Laboratory. The aver-
age result of 10 tests, at a temperature of 1,800 to 2,000 degrees F., was a
yield of 11,386 cubic feet of 22.3 candlepower gas.

Tertlary lignites occur in most of the counties of Southern Arkansas.
Probably the deposits nearest approaching in value those of the Camden
district are in Pike and Clark counties, but no use has yet been made of
this fuel. The location of the lignite is more interesting as indicating the
character of the associated clays.

LIGNITE OF CROWLEY’S RIDGE

The lignites of the Crowley’s Ridge region are all of Tertiary age. * * *
They occur in the form of outcrops along the streams and in gullies with an
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occasional bed appearing in wells. The thickness of these lignite beds is
exceedingly variable. Usually they are less than five feet thick, though
the Bolivar Creek beds in Poinsett County are seven feet or more in
thickness. It is also noticeable that the vertical distribution of the several
beds is irregular, some of them occurring high up in the hills, while others
are at their base or below it. So far as traced all these beds are independent
of each other, having been formed at different times, and they are generally
in lenticular shapes, most of which cover but a few acres and many of
them but a few hundred square yards. Their chemical analyses show that
the Bolivar Creek and the Clay County lignites are the best. The poorest
is that found in St. Francis County, T. 4 N. R. 4 E,, on Section 26.
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Lithographic Stone

A somewhat extended search has been made in Arkansas for a litho-
graphic stone, but thus far the search has been unsuccessful. The nearest
approach to success was at the Warden property on West Lafferty Creek in
Izard County, where a guarry was opened and considerable work done some
years ago. It is reported that some good samples were obtained, which
answered all the required tests, but the work suddenly ceased, as it was
found that the greater part of the stone was worthless for lithographic pur-
poses on account of the fine crystalline particles scattered through it. The
crystalline parts are in some places but single crystals, in others they are
fine, hair-like veins, so small as to be almost invisible to the naked eye.
These crystals splinter or break with ragged edges under the engraver’s
tool, thus injuring the stone for fine work.

The layers from which this stone was obtained are from two to four inches
thick with a total thickness of about two feet. They are overlaid bv 20
feet of Izard limestone and underlaid by over 170 feet of the same rock.

The Izard limestone is a smooth, fine-grained, compact, homogeneous, non-
fosseliferous, evenly bedded limestone, breaking with a conchoidal frac-
ture and is mostly of a dark blue color, varying locally to buff light and
dark gray, and almost black. It has a specific gravity of 2.7272 corresponding
to a weight of 170.45 pounds per cubic foot. A partial chemical analyses
shows the following:

Insoluable in hydrochloric acid .34

Canbonatezof: lime «CanCO3)p s 1.t aia il Ml i ol e o iy s 98.67

Carbonate of Magnesia (Mg CO3) 2.14

Total 101.156
REFERENCES
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Limestone

In spite of the abundance of limestone in Arkansas suitable for lime
burning, the state imports lime instead of exporting it. As the limestone
region of North Arkansas becomes traversed by railways the burning of lime
should become one of the most important industries. There are limestones
in the Tertiary and Cretaceous areas of the central and southwestern por-
tions of the state, yet the Paleozoic limestones of the northern part of the
state are so superior for lime burning that it is to them the state must look
for its lime supply. The chalk beds will, no doubt, become valuable in the
manufacture of Portland cement, but for common lime it cannot compete
with the Paleozoic limestones.

While in North Arkansas there are not less than seven distinct beds of
limestone persistent over large areas, and others of more limited extent, it
is noteworthy that nearly all the lime that has been burnt has come from a
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single bed—the limestone in the Boone Chert. It has a greater areal
extent than any of the other beds, yet others of large extent would make

equally as good lime.
Following is the analysis of limestone from the Boone chert formation

in Independence County:

Per. Cent.
Carbonate of Lime 98.43
Carbonate of Magnesia .95
Insoluble Residue .28

Without taking into account the proximity to transportation, the dif-
ferent beds of limestone considered solely in the light of their value for
making lime, would rank about as follows:

First, Izard limestone.

Second, Boone chert limestone.

Third, St. Joe marble.

Fourth, St. Clair marble.

Fifth, Archimedes limestone.

Sixth, Pentremital limestone.

Seventh, Magnesian limestone.

It will thus be seen that while iimestone is widely distributed in the
state, all that is suitable for building purposes occurs north of the Boston
Mountains, and all the rocks of any considerable importance for lime-burning
occur in the same place. The chalk beds of Southwestern Arkansas are
the only lime deposits south of the Boston Mountains which are iikely to
have any great commercial vaiue.

REFERENCLES
Branner, John C.—Value of lime as a fertilizer and iillscussion of de-

posits at White Cliffs. Arkansas Geol. Surv. of 1888, Vol.

Hopkins, T. C.—Lime Industry of Arkansas. Annual Report, Arkansas
Geol. Surv 1890, Vol. IV, Little Rock, 1893,

Means, J. H.—Carboniferous limestones on the South side of the Boston
idi%glntafltnsk Annual Report of the Geol. Surv., of Arkansas for 1890, Vol. IV,
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Harris, Gilbert D., Assistant Geologist.—Annual Report Arkansas Geol.
Surv. for 1892, Vol. IIL

Manganese Mining in Independence County.
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Manganese
Manganese ores occur in two different parts of Arkansas, one in the
Batesville region, mostly in Independence and Izard counties, in the north-
eastern part of the state; the other in the southwestern part of the state,
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Map Showing Batesville Manganese Area, from U. S. Geological Survey
Report.

in the region extending from Pulaski County on the east to Polk County and
the Oklahoma border on the west. In the former region considerable
mining has been done; in the latter the amount of work has been limited.
The two regions apgzroach, in their nearest parts, within about 90 miles of
€ach other, the southern extension of the Batesville region being about that
-distance northeast of the manganese area of Pulaski County, while it is over
150 miles northeast of the manganese area of Polk County.

The developed manganese deposits in the Batesville region lie in a belt
20 miles long by 4 to 8 miles wide, which extends westward through Inde-
pendence, Sharp, and Izard counties, in the northeastern part of the state,
but are mainly in Independence county. Maganese is not likely to be found
in every part of this belt, but the deposits, which differ greatly in size, are
extensive. One hundred and eighty mines and prospects, have produced ore.

The ores are manganese oxides, chiefly psilomelane, hausmannite, and
braunite. Wad and manganite also occur in minable quantity and the ores in
places include pyrolusite. Although these minerals may be found separately,
two or more are generally mixed in the same deposit and at a few places they
are associated with ferruginous manganese ores and with small quantities of
brown and red iron oxides. At some places. the ferruginous manganese ores
predominate.
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The high-grade manganese ores generally contain 45 to 52 per cent of
manganese though some of the ore shipped contains as much as 60 per
cent of manganese. Most of the ores contain from 3 to 8 per cent of iron,
0.15 to 0.30 per cent of phosphorus, and 2 to 8 per cent of silicia. Some of
the ore shipped contains more than 0.30 per cent of phosphorus and a very
little contains 0.40 to 0.50 per cent of phosphorus. Most of the ferruginous
manganese ores contain 20 to 40 per cent of manganese, 8 to 20 per cent of
iron, and 5 to 26 per cent of silica. The phosphorug content is about the
same as that of the higher grade ores.

REFERENCES
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Magnetite
Magnetic iron ore. In crystalline metamorphic rocks; in a local deposit
at surface and in soil in fragments; magnetic; abundant. Magnet Cove.

Malachite

Garland County, at Hot Springs, in ledge of rock several feet in thick-
ness; not mined.

Marbles

The marble region of Arkansas is in the north and northwest part of
the state. It includes Marion, Boone, Benton, and parts of Independence,
Izard, Stone, Baxter, Searcy, Newton, Madison and Washington counties, and
extends north into the State of Missouri. The entire region is north of the
Boston Mountains, and with the exception of portions of Washington and
Benton counties is in the upper White River Valley. It is commonly known
as North Arkansas, the Boston Mountains forming a natural barrier between
it and the remainder of the state on the south, while the flood-plains of the
Black River bound it on the east.

The marbles of Arkansas all belong to the list of colored marbles;
although some of them are very light colored, all are more or less stained
with metallic oxides or with carbonaceous matter. On a stratigraphic basis
all the numerous varieties of marbles in Arkansas are, with very few excep-
tions, included in three classes: The St. Clair; the St. Joe; and the gray
marble of the Boone chert formation. The first of these, the St. Clair
marble, occurs over the eastern and south central part of the area, and is of
Silurian age. The St. Joe and gray marbles, occurring over the entire area,
are at the base of the Lower Carboniferous rocks. The few varieties which
do not occur in any of these classes are the black, yellow, “onyx,” and
Archimedes marbles.

Marble of red, gray and pink colors outcrop at numerous places along
White River and its tributaries. Black marble occurs near Marshall, Searcy
County, and Jamestown, Independence County.

Comparatively little work has been done to develop the marbles and
bring them into the market. Probably the first piece of marble shipped out
of the state was the one sent to Washington Monument in 1836, the
year in which the state was admitted to the Union. The block, weighing
9.000 pounds, was taken from near Marble City, Newton County, then known
as Beller’s Mill. It was obtained by Mr. Beller and Elijah, Samuel and
William Harp. By drilling and wedging they separated the block from a
ledge four feet thick. It was then put on a log wagon and with ten yeke
of cattle these four men took the stone a distance of 60 miles or more over
exceedingly rough and tortuous roads across the Boston Mountains to the
Arkansas River near Clarksville, whence it was shipped by boat.
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The exterior walls of the new State Capitol at Little Rock were con-
structed of Batesville marble, quarried at Pfeiffer.

REFERENCES
Branner, John C.—Annual Report of the Geol. Surv. of Arkansas for 1890,
Vol. IV, Marbles and other limestones, by T. C. Hopkins, Little Rock,
The building stones of Arkansas, by John C. Branmner. Stone, Vol.’ 11,

Indianapolis, October, 1889. ;
Hopkins, T. C—-Topographlc features of Arkansas marble. Proceedings
of the American Association for the Advancement of Science. - Vol. XXXIX,

Salem, 1891.
Anommous—Batesville oolitic marble. Stone, Vol. XXIX, pp. 345-346.

Illustrated, New York, Janua.ry, 1909.

Melanite
Lime-iron Garnet, black variety of Andradite; or Aplome; loose crystals
and in rock. Magnet Cove.

Melanterite
In incrustations, etc., rarely pure; Rabbit Foot mine, Saline County.

Mellite :
(Honey Stone).—As incrustations on sandstones or coal measures; Scott

:and Franklin counties. \

Mica
Biotite.—Garland County, at Potash Sulphur Springs and Magnet Cove.

Microcline
Alkaline alumina silicate; triclinic potash-feldspar. Greenish, in granitie
‘rocks, with aegirites; othoclase or albite, sometimes associated with it. Mag-
‘net Cove

Newtonite

Pure white, soft, compact, inflexible, specific gravity, 2.37, Newton County.

Nitre

(Sa]tpetexj). In dry caverns in limestone regions of North Arkansas.

Novaculite (Whetstones)

The Arkansas stone is a true novaculite, satisfying ‘all the necessary
«condition regarding homogeneity, grittiness, finely granular structure and
-siliceous composition; it is translucent on the edges and has a marked con-
choidal fracture. It occurs associated with shales into which it.grades
through opaque, flinty layers. It is the omnly true novaculite quarried in
-quantity in this country.

Novaculite is very like chert, both in composition and in its behavior
as a road-making material. It occurs only in the hilly region lying south of
‘the Coal Measures, where it forms the Zigzag Mountains about Hot Springs
and the great Ouachita Mountain system south of the Ouachita River, ex-
tending from Rockport, Hot Spring County, nearly to Oklahoma, west of
Dallas, Polk County.
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Novaculite in Railroad Cut, Near Glenwood.

Ochre

Ochre of a deep red color occurs abundantly near Wittsburg on Crow-
ley’s Ridge. An analysis suggests no valuable use to which this clay could
be put. It is used locally for painting barns.

Deposits of yellow ochre occur near Monticello, Drew County, and Piggott,
Clay County.

Brown ochre, or limonite, occurs in many parts of the state, but it is
usually contaminated with clays. * * * Red ochre, Fourche Mountain and
suburbs of Little Rock, usually impure from admixture with silica and clay.

REFERENCES
Branner, John C.—Annual Report Ark. Geol. Surv., Vol II, 1889.

Octahedrite

Titanic oxide. Close to Rutile. See also Brookite. Occurs sparingly
with Brookite, Rutile and Arkansite, also as imbedded crystals in feldspathic
or garnet base Magnet Cove.

0il Shales.

“Petroleum occurs in small quantities in the Fayetteville shale of Wash-
ington County. Everything in the general geology of this section points to
the fact that the sandstone in which this oil occurs is cut off along the north
face of the Boston Mountains and that the rocks through the central and
northern parts of the county all lie below it. The rock does not contain
enough oil to thoroughly saturate it.”~—Annual Report of the Arkansas
Geological Survey, Vol. IV, 1888.

“0Qil may perhaps be distilled from the Chattanooga shale (of northwest
Arkansas) which is sufficiently bituminous to give off the odor of petroleum
when struck with a hammer, but such distillation will be profitable only after
the prices of petroleum and its products become higher.”—A. H. Purdue
and H. D. Miser—Eureka Springs-Harrison Folio, No. 202, U. S. Geol. Surv.
Among the shale rocks of Northwestern Arkansas, H. D. Miser of the U. S.
Geol. Survey, includes the Bloyd shale.
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Oligoclase
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